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By Ronald J. Ihapp and Gertrude TI. Wilken 

SuPllMARy 

Tabulated  pressure  coefficients and aerodynamic  characteristics  are 
presented+for six spanwise stations on the left wing of  the Bell X-l  
research  airplane.  The  data were obtained Fn 10 pull-ups  at  Mach  numbers 
from 0.53 to 0.99. 

1mTR0lxTcTIm 

Flight  tests are be- conducted  to determine the  spanwise  and  chord- 
wise loaaing on the wing of the Bell X-1 research  airplane throughout the 
transonic and low-supersonic range. The  purpose of the present  paper is . 
to  present the data obtained in 10 pull-ups  at Mach numbers from 0.53 to 
0.99. Reference lpresents sfmilar data in a pull-up  at an approximate 
Mach number of 0.96 and in a level run in a Mach number range  from 0.79 
to 1.00. Reference 2 presents analyzed  data f o r  station D (64.4 percent 
semispan) for  the Mach number and normal"force-coefficient range of 
reference 1. 

M 

n 

W 

free-stream . .  Mach number 

normal load factor 

airplane weight, pounds 
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S 

S' 

C 

- 
C 

C' 

X 

Y 

Y' 

9 

PO 

P 

P U  

3% 

P 

'n 

wlng area, including  area  projected through fuselage (130 sq f't) 

area of wing panels outboard of s ta t fon  A (99.4 sq f t )  

airplane normal-force coefficient (nW/qS) 

lef t  a i leron angle, degrees 

wing semispan (1.4 ft) 

spanwise distance frm s ta t ion  A to ving t i p  (U.42 ft) 

loca l  wing chord pa ra l l e l  t o  plene of s p & r y ,  f ee t  

average chord of w b g  pasel, fee t ,  (S'/b') 

mean aerodynamic  chord of xlng panel (M.A.C. ), feet  

chordwise distance from l e a d i w  edge of local chord, feet 

spanwise distance  outboard  of.airplane  center line, f ee t  

spamdse  distance  outboard of s ta t ion  A, f ee t  

free-stream aynamic pressure, pounds per square foot 

free-stream statfc  pressure,  pounds per  square foot 

local   s ta t ic   pressure,  pounds per square  foot 

loca l   s ta t ic   p ressure  on upper surface, pounda per scpare  foot 

local   s ta t ic   pressure on lmr surface, pounds per  square  foot 

pressure  coefficient (" 4 "O) 
r e s u l t a n t  preesure coefficient 

sect ion  noml-force  coeff ic ient  cb" pR 5) 
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%4 
section pitching-moment coefficient  about O.25-local-chord 

point (L1 - PR($ - O . a ) d $ )  

cm' section pitching-moment coefficient about a line perpendicular 
to  longitudinal axis of afrplane, passing through 0.25-chord 
point of meas aeroaynamlc chord of wing panel 

(J - PR(f - 0.4Oc - 0.15c')d $) 
C 

CN' 

' CpeiI' 

wing panel  normal-force  coef ffcient (L1%Edg+) 
wing panel bending-moment coefficient  about  station A 

wing  pasel pitching-moment coefficient  about 0.25 mean aero- 

aynamic chord 

c.p. center of  pressure 

The B e l l  X-1 research airplane used i n  these tests is shown i n  fig- 
ure 1. A three-view drawl& of the airplane showing the general over- 
a l l  dimensions i s  given as figure 2. The spaswise and chordwise locations 
of the pressure-measuring or i f ices  are shown i n  figure 3. 

The airplane has a l0-percent-thick wing and incorporates 811 NACA 
65-110 a i r fo i l   sec t ion  with slight modifications. The ordinates of the 
a i r fo i l   sec t ion  are given in  table 1. Over the landing  flap, the section 
is moafied r e w r d  of the 0.85chord  point  to  give a f fn i te   t ra i l ing-  
edge thickness; Over the aileroqs, the cusp is replaced by a straight 
taper from 0.85 chord t o  the trailing edge (reference 3 ) .  A line passing 
through the 0.b-chord point  of the loca l  chord6 is perpendicular t o  the 
longitudinal Euds of the airplane. The wing has an incidence angle with 
respect   to  the fuselage axis of 2.5' at  the root and 1.5' at  the t ip ,  an 
aspect   ra t io  of 6,  and 8 t ape r   r a t io  of 0.5. "The skin thickness is  
approxbately 0.4 inch at the root and 0.15 inch a t  the t ip .  The wing 
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was p a h t e d  and polished during the tes te ,   bu t -no  refined filling or 
smoothing was attempted. 

Standard NACA recording instruments were used to  obtain  airspeed, 
pressure a l t i tude,  normal acceleration, and control  positions. W i n g -  
surface  pressures were measured  by two EACA recording  multiple manometerp~. 
A l l  recorda were synchronized by a common timer. 

Free-stream s t a t i c  and dynamic preseures were recorded with an 
NACA high-speed p t to t - s t a t i c  head located a t  the l e f t  wing"tip. The 
s t a t i c   ven t s  were located  approximately 0.96 of the -local chord  ahead 
of the wing. 

Wing-surface pressures were measured from flush-type  orifices 
fns ta l led  in the u5ng skin. The orff ices  were connected to   t he   i na tm-  

ment compartment by 1 - inch  inside-diameter aluminum tubing. Rubber 

tubing of - -inch l-ns5.de diameter was used between the alumfnum tubing 

and the manometer ce l l s .  The length of  the aluminum tubing  varied from 
about 2 feet a t  the root  s t a t ion  t o  about 14 f e e t  a t  the ti2 statlon. 
About 3 feet of rubber  tubing were used on each  line. 

3 
16 

8 

ACCURACY 

The accuracy of t he   t e s t  results is estimated t o  be within the 
folloxing limits: 

Mach number. . . . . . . . . . . . . . . . . . . . . . . . . . .  kO.01 
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f0.02 

. . .  

% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m.05 
cqI4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ko.006 

TESTS 

The data presented  herein were obtained during 10 pull-ups at Mach 
numbers of approximately 0.53, 0:62, 0. TL, 0.80, 0.82, 0.85, 0.88, 0.89, 
0.96, and 0.99. Rolling veloc i t ies  were low despfte a lateral o s c i l h -  
tion  encountered in the Mach number region of  the tests. The ailerons 
were held  close  to  neutral   during the pull-ups. 

f 
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MET3ODs 
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. .  

The wing is  treated  herein  as an isolated  panel hnd the  coefficients 
obtained from the  pressure  distributions are based on the  gecmetric prop- 
erties  of the wing  panel  outboard of atation A (fig. 3(a) ). Station A is 
approximately 3 inches  outboard of the  wing-fuselage  junctfon  and 31 inches 
outboard of the  center  line -of the airplane. 

The  pressure.dlffergntial was measured  at  stations A, B, C, E, and F 
(fig.  3(a)). At  station D, the  individual  surface  pressurea  were  measurea 
relative t o  the  instrument  ccmrpartment  pressure.  Static pre~s~re at  the 
Pitot-static  head was also measured  relative  to  compartment  pressure. 
The  measured  static  pressure  at  the  boom was corrected  to  free-stream 
static  pressure by use of the  radar-tracking  method of reference 4. 

Ground,tests were made to  determine any effects  of lag that might 
be  present in measuring the  wing-surface  pressures.  These  tests  sh& 
that  the  effects of lag are  negligible  and have been  neglected in these 
data. 

Section  coefficients were obtained by mechanical  fntegration of the 
chordwise  pressure  distributions.  Paneleoefficients were obtained  by 
spanwise  integration of.the section  coefficients. 

PRESEKTATION OF RESULTS 

Tables 2 to ll present  the  measured  pressure  coefficients and aero- 
dynamic  characteristics  obtained in the 10 pull-ups at  approximate Mach 
numbers of 0.33, 0.62, O . n ,  0.80, 0.82, 0.85, 0.88, 0.89, 0.96, and 0.99, 
respectively.  Pressure  coefficients  are not presented  for all the  orifices 
as some of the  orifices were inoperative  during the testa. Some of the 
manometer  cells did not  have an adequate range to measure  all  pressurea 
encountered;  thus,  pressure  coefficients are net  presented  for  the  times 
when  these  cells  were off scale. 

Langley  Aeronautical  Laboratory 
National  Advisory  Cormittee  for  Aeronwtics 

Langley  Air  Force  Base,  Va. 
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bscissa and ordinates in percent of loca l  chorg 

Abscissa 

0 
.50 
75 

1.25 
2.50 
5.0 
7.50 
10.00 
15.00 
X). 00 
25.00 
30.00 
35.00 40.00 
45.00 
50.00 
55.00 60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
go. 00 
95-00 
loo. 00 

Ordinate 

Flap statiom 

Upper 
surface 

0 
796 
.966 
1.222 
1.667 
2.334 
2,859 
3.298 
4.002 

4.951 

5.439 
5- 532 
5.511 
5.364 
5.078 
4.682 
4.197 
3.642 

4.541 

5.246 

3- 032 
2.385 
1.7U 
1.100 
525 

0 

Lower 
surface 

0 -. 746 - -896 
-1.115 
-1.481 
-2.018 
-2.435 
-2.781 
-3.329 
-3.745 
-4.056 
-4.274 
-4.409 
-4.461 
-4.416 
-4.261 
-3.983 
-3.611 
-3.167 
-2.670 
-2.137 
-1.589 
-1.048 -. 687 -- 295 
0 

T Aileron stations 

0 
796 
.966 
1.222 
1.667 
2.334 
2.859 
3.298 
4.002 
4.541 
4.951 

5.439 
5.532 
5.511 
5.364 
5.078 
4.682 
4.197 

3.032 
2.385 
1.721 
1.148 
574 

5.246 

3.642 

0 

LE. radius = 0.@7 percent chord 

7 

L m r  
surface 

0 -. 746 - . 896 
-1.115 
-1.481 
-2.018 - 2.435 
-2.781 
-3.329 
-3 745 
-4.056 
-4.274 
-4.409 
-4.461 
-4.416 
-4.261 
-3.983 
-3.611 
-3.167 
-2.670 

-1.589 
-1.048 -. 698 - 9 349 
0 

-2.137 
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TABLF: 2. .. . .   . .  

'PABULATION OF PRESSKW COEXFICIl3NTS AND AEROIXWMIC CHARACTEZISTICS 

Orifice 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

: 

T t 
Statim 

A* 

""- 
2.243 
1.546 
1.202 

552 

.343 
308 

-223 
.162 
.lo6 

""- 
""_ ""_ 

.194 

.151 

.034 
"-I- - .034 
.061 
.016 
""I 

T station By 

~~ ""_ 
1.859 
1.467 
1.093 

639 

350 
300 
.276 
9 232 
.223 
.I64 
133 

.om 
058 

""_ 
-I"- 

-"I- ""- 
ow ""- ""- 

Pressure  coefficients 
I T -  Sta$ion 

""_ 
2.085 

1.204 

.618 

-"" 
""_ 
""- ""- ""- 
.326 
9 297 
271 
.164 

.123 

.lo6 
on 

""- 

""_ ""- 
050 "-" 

I Station D 

" 

- 
Lower 

""_ 
0.722 
499 
.322 ""_ "-" - .lo8 

-. 180 -. 140 -. 169 -. 142 -. 124 
-. 060 - .018 
.019 

""- 

""_ 

.014 ""- ""- 
"-I- - 

Station 
E)( 

""- 
1.816 

899 

.467 
374 

9 3 9  
297 
300 
3= 

.186 

1.257 

"" 

""I 

.149 

.149 

.ago 

.016 
""- 
""- - .024 ""- 

Station 
Fx 

""- 
I. 251 
8-78 

.424 

159 

""I 

I"" 

""- -"" -"" 
.I41 
.St1 
.lo3 
050 
.042 
053 
.01g 

.011 -. 048 

""- 
I"" 

T 

Integrated  section  aerodynamic  characteristics 

cn 
c%/4 

0.164 0.318 0.376 0.399 0.3% 0.352 
0.010 0.006 -0.001 0.002 -0.021 0.004 

I Integrated panel aerodynamic characteristics 1 
cN* = 0.34.0 
Cm' z= 0.141 

Chord c.p. (percent M.A.C.) = 25.0 CM' = -0.m 

Lateral c.p. (percent panel span) = 41.4 

* Resultant  pressure  coefficient. - 
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TaBLE2 

TBBULATION OF PRESSUm C O E T F I C ~ S  AND AwODyNaMIC CEARACTERIST?CS 

OF THE X-1 WING; PULEUP AT M x 0;53 - Continued 
(b) M = 0.529; CN- = 0.418; 6 = O . S o  UP 

aL 

Pressure  coefficients 

3rif  ice 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

""_ 
2. 
1.910 
I. 4-72 ""- 
690 

435 - 371 
.281 . a 4  
159 
a 5  

.I72 

.066 

-. 034 

""- ""_ 

""_ 
069 

.024 "-" 

Station 
B* 

""- 
2.194 
1.851 
1.387 

785 

= 4 3  
355 
345 - 

.318 

.a1 

.186 

.164 

.11g 

.074 

""- 
""_ 

""- ""- 
9 058 ""_ ""_ 

S k t i O R  
C* 

""_ 
2.838 ""- ""_ ""- - 753 ""_ ""_ ""_ 

398 
350 

.312 

.2l2 

.156 

.I22 

.lo6 

""- 

"" 

""e 

0% ""- 

T T 
Upper 

0.245 
-1.188 
-1.108 
-1. E27 

.652 -. 604 - 639 - .541 
- .472 - .427 

""_ 

""- 

-. 267 -. 294 -. 204 ""- 
""CI 

.006 
0 059 
099 .1M 

L m r  - ""- 
0.828 

587 
.406 ""- ""- -. 047 

-. 159 -. 106 -. 140 -. 132 
-.loo 

-. 039 -. 013 
.024 
,019 

""_ 

""- 

""- -"" ""_ 

Station 
E* 

""_ 
2.358 
1.613 

.618 
475 
567 - 385 
353 
.366 

.228 

.167 

.162 
log 

.024 

1.194 _"" 

""- 

""- 
""- - .024 ""_ 

Station 
F* 

""_ 
1.591 
1.187 

565 

.186 

""- 
""- 
""- ""- ""_ 
.170 
154 
.117 
9 0 4  
.Oh2 
.066 
.027 

029 - .Ob2 

""- 
""- 

I Integrated section~aercdynardc characteristics I 
0.439 
0. a06 

0.217 
0.009 

I I 1 Integrated panel aerodynamic characterirrtics 

. Lateral c.p. (percent panel span) = 41.9 cmv = 0.171 
c M ~  =- 0.007 Chord c.p. (percent M.A.C. ) = 23.3 

w * Resultant  pressure  coefficient. v 



T Pressure  coefficients 

T Station D 3rifice Station 
A+- 

Station. 
B* 

Station 
C" 

Station 
EP 

Station 
fl Lower 

0.972 
759 
559 

""- 

""- ""- 
.032. ""- - .lo7 - ,045 

- *  093 - .lo1 -. 061 
-. 016 
.005 
037 . org 

""- 

-"" ""- ""- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15 
16 
17 
l8 
19 
20 
21 

""- 
3.388 
2.850 
2.423 ""- 
855 ""- ""_ 
517 
.442 
338 
.266 
.186 
.248 
.181 
.w 

- .027 
083 
035 

""_ 
""- 

""_ 
3.4u 
2.798 
1.867 

996 

567 
.418 
.426 
391 
349 
.245 
.213 
.141 
.096 

""- 
""- 

""- ""- 
059 ""- ""- 

""- 
3 157 ""- ""- ""- 
956 ""- ""- ""- 

.482 

.431 
378 
.264 

.184 

.141 

.128 

""- 

""- ""_ 
.061 "-" 

-1.579 
-1. "lo 
-1.454 

-. 770 - .72k - .66O - 0 599 

-- 493 - ,447 -. 285 - .296 - .221 

""- 

""- 

""- 

""_ ""- - .011 
045 
.088 
.115 

""- 
2. ga 
2.146 
1.550 ""_ 
.818 
.631 
591 

.490 
437 
437 

.269 . a 8  

.189 

.144 

. O M  

-. 024 

""_ 

""- 
""- 
""- 

""- 
2.262 
1.605 

740 

.24a 

""- 
""- 
""- ""- ""- 

.210 

.m 

.168 
9 093 
,067 
.og6 
.om 
.064 - .021 

""- 
""_ 

Integrated  section aeroaynamic characteristice "1 
cn 0 303 0 * 517 0 576 0.642 0.578 0.582 

0.010 0.002 0.002 0.010 0.014 0.022 
-%/4 

Integrated panel aerodynamic characteristics 

CN? = 0.545 1 I '  
C m ?  = 0.228 Lateral c.p. (percent  panel  span) = 41.8 
CM' = 0.010 Chord c.p. (percent M.A.C. ) = 23.3 - 
* Resultant pressure coefficient. 
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L 

L 

Orifice 

1 
2. 
3 
4 
5 
6 
7 
8 
9 
10 
l l  
I 2  
13 
14 
15 
16 
17 
18 
19 
X) 
21 

T 
Station 

A* 

""_ 
3.072 
2.821 . 
2.621 

9 889 
""_ 
""_ ""_ 
530 

.452 
346 .2a 
.a2 - 255 
.181 
.lo6 ""_ 

- -027 
.083 
035 ""_ 

Pressure  coefficients 

Station Statim 
B* C" ' -"" 

3.902 
3.358 
2- 3n 

1.038 

.604 
439 
.463 
399 

* 359 
255 - a3 
.152 .112 

""- 
""_ 

""- ""- 
.072 ""_ ""_ 

""_ 
3.188 ""- ""_ ""- 
1.035 ""- ""_ ""- 

522 - 447 
386 .m 
.184 

.136 

.067 

""- 
.141 

""_ ""_ 
""_ 

-1.677 

-1.669 

-. 799 
- 0  695 -. 658 -. 602 
- .490 -. 440 -. 285 
- 0  309 -. u 3  

""- 
-1.869 

""- 

""_ 

""_ ""- -. 009 
a7 
087 .l22 

""e 

1.000 
.806 - 593 
-0% 

- .070 - .027 -. 078 -. 076 
- I  om 

- .01g 
.013 
-045 
.026 

""- ""- 
""- 

""- 

""- ""_ "-" 

Station 
E? 

""- 
3.358 
2.549 
1.796 

.g10 

.669 

.636 

.506 
490 
458 

9 293 
.224 
.202 
.144 

.056 

""- 

""- 

""_ 
1"" - .024 ""- 

7 

Station 
P 

""_ 
2.452 
1.804 

.828 

.247 

""- 
""_ 
""_ ""_ ""- 
.245 
=3 
.176 . log 
075 
.lo1 
.061 

io80 - .016 
""- 

""- 

I Integrated  section  aerodynamic  characteristics 

~~ ~~ ~ 

Integrated  panel  aerodynamic  characteristics 
I 

CHI = 0.589. 
cmr = Q .  291 Lateral c.p. (percent panel span) =- 41.4 

%' = 0.014 Chord c.p. (percent M.A.C. ) = 22.6 
* Resultant pressure coefficieii%.- v 
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TABLE 2 

TABULATION OF PFEESUKE C O E F p I C m S  AND ASRODYHAMIC CHARACTERISTICS 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 - 
20 
21 

Statim 
A* 

-"I- 

2.536 
2.421 
2.266 

1.489 
""_ 
I"" 

"I" 

571 
.445 
325 
.238 
-209 
207 
.194 
.131 

- .026 
.126 - 050 

-"" 

""- 

Station 
P 

""_ 
3.361 
3 154 
2.944 ""- 
1.314 

.TO1 

.476 

.432 
385 
.288 
.272 
0209 
.196 
.154 

""I 

-I"- ""- 
.144 ""_ 

I"" 

Pressure coefficiente 

Station 
C* 

""I 

2- 990 ""- ""- 
"I" 

1.259 ""- ""_ ""- 
a 513 
.424 
379 

.264 

199 
175 
.167 

""_ 
""_ ""- 
.lo2 

"I" 

T Statim D 

""_ ""_ 
-2.191 
-2.156 

-. 948 - 731 -. 636 
- 0  937 

""- 

""- -. 432 - 375 -- 275 -. 288 -. 205 ""_ ""_ - .a27 
.033 
.023 
0054 

Lower 

""_ 
1.046 

858 
0 6 9 8  ""_ ""_ 
.128 

-. 014 ""- 
.Ob7 -. 014 -. 048 -. 014 
.002 
.026 
.Ob4 
.002 

"" 

-I"- 

I"" 

""I 

St&ticm 
EP 

""- 
3.632 
3 9 093 
2.465 

1.089 
775 
725 
594 

-508 
.466 

296 
.236 
2x5 
.165 

.086 

"I" 

""I 

""- 
""- 
"I" ""_ 

1 
Station 

FK 

""I 

3.768 
2.326 

1.068 

325 

""- 
"I" 

"I" ""_ 
"I" 

.304 
285 .228 
157 
.147 
.167 
.1l8 

.131 

.016 

""_ 
""I 

ategrated section  aerodynamic  characteristica 

cn 
0 .m6 0.013 0.019 0.006 0.021 0.021 %/4 
0.441 0.686 0 745 0- 723 0.756 0.681 

c Integrated  panel  aerodynamic  characteristica I " 

CN' = 0.685 
Cm' = 0.291 Lateral c.p. (percent panel span) = 42.4 
cMt = 0.016 Chord c.p.  (percent M.A.C.) = 22.7 

* Resultant preasure coefficient. P 



I"-------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

""_ 
2.081 
1.994 
1. go8 

1.295 
""_ 
""_ ""_ 
.791 
548 
469 
.bo1 
278 
273 

.249 
-223 

-. 026 
.189 
.lo5 

""- 

""_ 

Station 
B* 

""_ 
2.401 
2.370 
2.118 

1.431 
""- 
""- 
731 
532 

* 495 
.438 
320 

.314 

.262 

.249 
199 ""- ""_ 

.249 ""- ""- 

Pressure C~ffLCientS 

station 
C* 

""_ 
2- 938 ""- ""- ""_ 
1.355 ""_ ""_ ""- 

.482 

.419 .u1 
3 a  ""_ 

.301 
309 

.246 ""_ ""- 
193 ""- 

Station 
E* 

""- 
3.705 
2.623 
2.183 ""- 
1.504 
1.064 
925 
744 
540 

.466 

312 
.270 
.244 
.2l2 
.I49 

039 

""_ 

""- 
""e 

""_ 

Station 
P 

""_ 
3.700 
2.868 

1.271 

- 377 

""- 
""_ 
""_ ""- ""_ 

343 
330 
275 

.2l2 
197 

.236 

.168 

.170 

.034 

-"" 
""_ 

Lntegrated section aerodgnamic  characteristics 

cn . 
0.003 0.002 0.011 -0.014 0.013 -0.008 %/4 
0- 517  0.773 0.842 0.761 0 725 o . 6 ~  

Integrated  panel aerodynamic characteristics 

Cm' = 0,724 
cmt = 0 . 3 ~  Late-  c.p. (percent panel span) = 44.4 
Cpi' = 0.006 Chord c.p. (percent M.A.C.) = 25.9 

~ ~ 

* Resultant pressure coefficient. 
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lmI& 3 

TABULATION OF PRESSURE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS 

c 

O r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
M 
21 

OF THE X-1 W m ;  PULL-UP AT M X 0.62 

(a) M = 0.613; = 0.395; 6aL = cI.-3O0 up 

l- 
Station 

A" 

""_ 
2.864 
2.232 
1.354 

653 

.417 
372 

.266 

.210 

.142 
195 

.151 

.050 

.021 

.062 

.018 

""- 
""- ""- 

""- 

""- 

Sta t im  
9w 

-"" 
2. rtn 
1.644 
1.395 

a 754 

.364- 
* 334 
.310 
.278 
.183' 
.136 
.lo3 
.065 

""- 
""- 

.432 

""_ ""- 
035 ""- ""- 

T 
Pressure coefficients 

Station Station D 

""_ 
2.495 

1.434 
""- 
""- 

.724 ""_ ""- ""_ 
399 
331 
.281 
.210 

.I24 

.lo3 

.092 

""- 

""_ ""- 
.047 ""- 

0.344 
-1.359 - -984 
-1.m ""- - 673 -. 629 -. 608 -. 591. 
- 499 -. 446 
- 0  298 - 307 - .218 

""_ 

""- ""- . 004 
,066 
,110 
.I34 

Lower - ""_ 
0.760 

577 
320 ""_ ""- -. 103 

- .I89 
-.1% - .192 - 153 

"e" 

- .132 ""_ - .061 - .Ob1 
.015 
.021 ""- ""_ ""- - 

Station 
EP 

""I 

2.241 
1.620 
1.126 

.615 
449 

.467 
358 
343 

= 369 

.216 

.166 
,154 
.lo1 
.062 

- 021 

""_ 

""_ 

""- 
""e 

""- 

Statim 
P 

""- 
1.448 
1.070 

529 
""- 
""- 

.236 ""- ""- ""- 

.163 

.163 

.115 
on 
.Ob7 . 068 
9 035 

050 
- e  041 

""_ 
""_ 

Integrated  section aerodynamic characteristics 

Cn 
%/4 

0.224 0.399 0.445 0.461 0.435 ' 0.4U. 
0.010 0.004 0.001 0.001 0.001 0.010 

I Integrated  panel aercdynamh characteristics I 
CNt = 0.408 
Cm' = 0.17l 

Chord c.p. (percent M.A.C. ) = 23.8 c" = 0.005 

Lateral c.p. (percent  panel  span) = 41.9 

* 
Resultant  preaeure  coefficient. v - 
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L 

Orifice Station 
A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
23 
21 

""- 
3.198 
2.986 
1.762 

769 

473 

307 - 239 
.la 
.219 
.la 
059 

.02l 

.062 

.018 

""- 
""_ ""_ 
.414 

""- 

""- 

Station 
PF 

~ ""_ 
3 039 
2.628 
1.99 

893 

517 
4o5 
,402 
355 
.325 
.234 
.163 
.E27 
.m3 

""- 
""- 

""_ ""_ 
.047 ""- ""- 

Integrated sect 
1 I 

Pressure coefficients 

Station 
C" 

""- 
2.977 

1.528 

875, 

""_ 
""- 
""_ ""- ""_ 
458 
390 

.328. 

.236 -"" - 157 

.118 

.I06 ""_ ""- 

.047 ""_ 

T Station D 

Upper 

0.361 
-1.882 
-1.129 
-1.315 

-- 738 - - 6-73 
- 0  635 - .617 
- 0  505 - .452 - 313 
-. 2lg 

""- 

""- 

- .3ro 
""_ ""- 
-007 
069 
.113 
.131 

""_ 
0.879 .666 
.456 ""_ 

""W -. 053 
-. 153 -. 112 
- 153 -. 135 - . lo6 . 

-.OW -. 017 
.027 
033 

""- 

"" 

""- ""- ""- 

T Station E* 

""- 
2.643 
2.252 
1.348 ""_ 
751 
550 

= 547 
429 
399 .408 
.234 

""- 
.186 ' 
.165 
.12l 

.071 

- .02i 

""- 
""_ 
-"" 

Station 
Fy 

""_ 
1.833 
1 327 

677 

.266 

""_ 
""_ 
"-" 
"" ""_ 
.189 

. .192 
.142 
077 
.056 
.m 
.Ob1 

a n  - 035 
""_ 
""_ 

.on aerodynamfc  characteristica 
I I t I 

0*539 I 0.003 
0.512 0.477 0.272 

0.002 I 0.004 I 0.007 I 
Integrated  panel aerodynamic characteristics 

CN' = 0.491 
Cm' = 0.234 Lateral c.p.  (percent panel span) = 41.5 
cM* = 0.010 Chord c.p. (percent M.A.C. ) = 23.0 

* Resultant preeeure  caefficfent. v. 
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W.. TED3 X-1 WING; PULL-UP AT. M x 0.62 - Continued 
(c) M = 0.616; C H ~  = 0.597; 6aL = 0.30' up 

Orifice Station 
A* 

1 
2 3.552 
3 

' ,983 6 
5 

2.578 4 
3.u4 

.530 9 
8 
7 

10 - 450 
11 338 
12 .268 
13 .194 
1 L  .247 
15 .182 
16 .097 
17 
18 .041 
19 * 077 
20 .026 
21 ""- 

""- 

""- 
""- ""- 

""- 

Pressure coefficients 

I 
Station  Station 

€P 1 c" 

""- 
3.590 
3 0 325 
2.861 

986 

-609 
453 

.456 
397 
359 

.262 . 200 

.156 
,100 

""_ 
""- 

""- ""_ 
.065 ""- ""- 

""- 
3 380 ""- ""- ""_ 
1.004 ""- ""- ""- 

.524 

.456 
388 
,280 

.182 

.144 

""- 

,127 ""_ ""_ . 069 ""- 

Station D 

Upper 

0.082 

-1.896 
-1.948 

- 0  795 - .721 -. 683 - .642 

- .518 -. 465 -. 312 - .3OO -. U 8  

""- 

""- 

""- 

_"" ""- 
-.OO6 

,062 
.lo0 
129 

Lower 

0.983 
.794 
574 

""- 

""- ""- 
029 

- .LL8 - 059 - .112 - .1l2 
- . o n  
- .018 

. o n  

.Oh1 
,041 

""_ 

""- 

""_ ""- ""_ 

r Station 
EF 

""_ 
3. og6 
2.769 

895 
653 
653 
.512 
477 

.474 

2.034 ""- 

""- 
.274 
.221 
.188 
.147 

on 
-.02l 

_"" 
""- 
""_ 

Station 
F+ 

""_ 
2.501 
I. 942 ""- 

839 ""- 
.312 ""_ ""_ _"" 
.232 
.227 
.185 
.112 
.082 
.112 
.074 

.loo 
-.w 
""_ 
""- 

I 

Integrated  section  aeroasnamfc  characteristics 1 
cn 0.356 0.588 0.671 0.648 0.671 0.637 

%/4 0.025 0.025 0.004 0.008 0.010 0.017 

Integrated  panel  aerodynamic  characterfstlce 
~~ ~~ ~~ ~~ ~~~ 

CN' = 0.610 
CEpII' = 0.255 Lateral c.p. (percent panel span) = 41.8 
c#' = 0.018 Chord c.p. (percent M.A.C.) = 22.2 

* 
Resultant  pressure  coefficient. T - 



c 

Y 

Orif  ice t 

-3 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

"" 

2.626 
2.339 
2.005 

1.446 

934 
855 
703 
556 
.422 
278 
.252 .220 
.111 
.og1 
.056 

""_ 
""_ ""_ 

""_ 
""- 

Statim 
P 

-"" 
3.850 
3 539 
3.346 

1.153 

694 
533 
5 a  
.451 
395 
293 .222 
.167 
.143 

""_ 
""- 

""- 
"" 

.1ll ""- ""- 

Pressure coefficients 

Station 
C* 

""_ 
3.449 ""- ""_ ""_ 
I. 174 ""- ""- ""- 

559 
,486 
.416 
319 

.211 

.181 . la 

""- 

""- ""- 
073 ""_ 

Station D 

Upper 

0.067 

-2.298 
""- 
-2.428 

- .926 -. 677 - .630 -. 592 
-. 492 -. 448 -. 296 
- 0  299 -. 217 

""_ 

""- 

""- ""_ -. 004 
055 
096. 
.lo5 

Loxer 

"" 

1.044 
.845 . €84 ""- 
"" 

.061 

0. on 
0 005 -. 050 - -056 - .018 
.om 
.032 
.061 
055 

"" 

""_ 

""- ""- ""_ 

T Station e 
""- 
3.484 
3 425 
2.480 

1.030 
755 

594 
530 
504 

"" 

700 

""_ 
.304 
.246 .208 
.164 

.lo5 

-. 026 
""- 
""- 
"-" 

1 
Statim 

P 

""_ 
2.986 
2.576 ""- 
1.013 ""- 
372 ""_ ""_ ""- 
.284 
.281 
a7 
.I64 
158 

= 173 
.132 ""- 
.132 
.018 ""- 

Integrated sect 

-/4 I -0.016 I 0.028 

__ 

on aeroaynamic  characterietica I 
0.726 0.446 0.677  0.793 
0.006 0.006 0.014 0.030 

Integrated panel aerodynamic  characteristics 

C N ~  = 0.714 
C m *  = 0.297. -. Lateral c.p. (percent panel @an) = 41.5 

I cMf = 0.016 Chord c.p. (percent M.A.C. ) = 22.7 
* Resultant presaure coefficient. 

.. 
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3 

TABULATION OF PRESSUKE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS 

OF TEE X-1 WING; PULL-UP AT M Z 0.62 - Concluded 
(e) M = 0.618; C = 0.810; 6 = 0. 5g0 up rJA aL 

-r 
Drif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

""- 
1 797 
1.701 
1.4-41 

975 
-"" 
""- ""- 

.636 

.a1 
5 s  
.481 
.566 
540 
502 

.423 

.441 
359 
.140 

""- 

""- 

Station 
B* 

""_ 
3 390 
3.181 
2.909 

1.389 

794 
572 
572 
.511 . w1 
394 

.248 

.306 
292 

""_ 
""- 

""- ""- 
277 ""- ""_ 

Preesure coefficients 

Station 
C* 

""- 
3- 095 ""- ""- ""- 
1.570 "-" ""- ""_ - 595 

4% 
429 
327 

283 
257 
.242 

""_ 
""_ ""_ 

137 ""- 

Station D 

U P P r  

""_ 
-2.481 
-2.409 

.1.270 

""- 
""- 
-.844 -. 721 -. 696 ""- 
- 0  532 -. 476 -. 362 - 345 -. 295 ""- ""- 
-.log 
.005 
.044 
.Ob3 

Lower 

""- 
1.102 

957 
.741 ""- ""_ 
157 

- .015 
.034 

- 053 -. 021 

.002 
029 
,020 
.002 

_"" 
- .015 
""- 

""- ""_ ""_ 

Station 
I? 

""- 
3.820 
3 233 
2.889 
""9 

1.412 
937 
805 
633 
537 

.470 

330 
292 
254 
.201 

.163 

""_ 

""- 
""- 

.044 ""_ 

1 
Stat ion 

PY 

""- 
3.239 
2.918 

1.316 

.400 

""- 
""_ 
""_ ""- ""- 

344 
333 

9 271 
225 
219 

.245 

.172 ""- 

.132 . oi8 ""- 

Integrated  section  aerodynamic  characteristics 

Cn 0.542 0.824 0.945 0.856 0.866 0.667 
%/4 -0.071 0.012 0.001 0.013 0.000 -0.006 

Integrated pasel aerodynamic  characteristics 

Cg' = 0.810 
Cm' = 0.353 
CM' = -0.002 

- Lateral c.p. (percent panel span) = 43.6 
C r l o r d  c.p. (percent M.A.C.) = 25.2 

* Resultant preeaure coefficient. 
... -. * 
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. 
c. 

Orifice 

, 1  
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
I 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 

T 
Station 

A* 

""_ 
1.687 
1.169 
.852 ""- 
.456 ""_ ""- 
255 
258 
.174 
.1l2 
.084 
153 
105 

.ol2 
-.005 
.036 
.014 

""- 

""- 

Station 
B* . 

""_ 
1.129 
1.002 

9 8 n  

544 

-291 
.270 
239 

.2m 
193 
0 9  
079 

. O M  

.024 

""- 
""- 

""- ""- 
-024 ""- ""- 

Pressure  coefficients 

Station 
C" 

""_ 
1.176 

895 

5x3 

""- 
""- 
""- "-" ""- 

322 - 253 .208 . 119 
.076 
.062 

""_ 
.074 ""- ""- 
038 "-" 

Station D 

GqxG Station 
IP 

""_ 
1.308 

- 995 
673 

346 
363 
.267 
.270 
298 

.I69 

.llg 

.E4 

.om 
057 

-. 021 

""- 
.413 

""- 

""_ 
""- 
""- 

Station 
F* 

""- 
0.787 

570 

329 
""_ 
""- ""- ""- ""_ ""- 
.131 
.148 
.loo 
0% 
.031 
055 
.017 ""- - .O36 

- -052 ""- 

Integrated  section  aerodynamic  characteristics 
1 

cn 
0.001 -0.007 -0.002 -0.005 0.004 0.008 
0.145 0.268 0.306  0.316 0.2.80 . 0.263 

- w 4  
~ 

Integrated  panel  aerodynamic  characteristics 

C N ~  = 0.272 
cmt = 0,115 

Chord C.P. (percat M.A.C.) = 24.8 CMt = 0.001 

Lateral c.p. (percent  panel span) = 42.2 

* Resultant pressure coefficient. =K@jEj$v 
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TABILATION OF PRFSSKRE COEFFICT."S AND AERODYNAMIC CHARACTERISTICS 

OF THE X - 1  W I N G ;  PULL-UP AT M z 0.71 - Cantisued 

(b) M = 0.706; CHA = 0.436; 6aL = 0.30~ UP 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 l a  
19 
20 
21 

-r 
Station  Station 

A* €P 

""- 
2.346 
2.201 
2.030 ""- 

.TO2 ""_ ""- 

.452 

.404 

.278 

.217 

.167 
193 
.14a 
,040 

. or7 
055 

.021 

""- 

""- 

""- 
2.070 
2.046 
1.746 ""- 

,726 

.466 
,366 
.381 
340 
307- 
.188 
.136 
.lo2 
059 

""- 

""- ""- 
.045 ""- ""- 

Preseure coefficients 

Station 
C" 

""- 
2.236 ""- ""- ""_ 

792 -"" -"" ""- 
.462 
374 
.302 
.174 

.11g 

.loo 

.o86 - 

""_ 

""- ""- 
055 ""- 

T Station D 

~~ 

0.684 - - 970 
- 0  9% 

-1.260 

- .TO8 - .TO1 -. 699 - 677 

- 0 549 -. 489 

- 0 330 -. 228 

""_ 

""- 

-. 328 

""- 
-. 002 

0% 
,108 

""- 

.I24 

Lower 

0- 731 
5* 
358 

""- 

""- ""- - .121 
- .248 
-.a5 -. 225 -. 197 -. 1% 
-. 087 - .Ob2 
.008 
,032 

""- 

""- 

""- ""- ""_ 

T Station Station 
E? 9 

""- 
2.034 
1.787 
1.259 

.654 
* 528 
* 519 
.42a 
385 
390 

.221 
157 

.152 

. O N  

069 

-. 029 

""- 

""_ 

""- 
-"" 
""_ 

7 

""_ 
1.665 
1 237 

581 
""- 
""- ""_ ""_ ""- ""- 
.188 
.183 
.I36 
069 
059 

.076 

.038 

0% 
-.OS 

""_ 
""- 

Integrated  section  aerodynamic  characteristics 

cn 0.256 0.423  0.456 0.514 0.462 . 0.476 

C%/4 0.004 0.000 0.001 0.004 0.010 0.  a18 

Integrated panel aerodynamic  characteristics 

CN' = 0.439 
cm* = 0.183 
cM* = 0.006 

h t e d  c. p. (percent panel epan) = 41.7 
Chord c.p. (percent M.A.C.) = 23.7 

"Resultant  pressure  coefficient. - 4 
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TABLE 4 

TABULATION OF PRESSURE COEFli'ICIENTS AX0 AEROMNAMIC CHARACTERISTICS 

T 
Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
3 2  
13 
14 
15 
16 
17 
18 
19 
x) 
21 

Stat  ion 
A" 

""- 
2.- 582 
2.498 
2.291 

.730 
""- 
""- ""- 

.482 . 

.429 

.303 
239 
.18r 
.a0 
.162 
. O M  

.017 
055 

.031 

""- 

""- 

Station 
B* 

""- 
2.362 
2.267 
.I. 97l 

1. og8 

- 367 
389 
351 
313 

.196 

.162 

. lo7 

""- 
""- 

.451 

.074 ""_ ""- 

.052 ""- ""- 

Pressure .coeff€clents 

Station 
C" 

""- 
2.403 ""- ""- ""_ 
1.167 ""- ""- ""- 
.468 
387 
322 

.2J2 

.136 

. lo7 . w5 

""- 

""- ""- 
055 ""- 

Station D 

Upper 

0.5P 
-1.305 
-1.135 
-1.381 

-. 906 - .670 -. 677 
- 0  675 

- .553 -. 493 -. 324 
- 336 -. 231 

""- 

""- 

""- ""- -. 002 
055 - 0 9  .l22 

""- 
0.831 

.652 

.442 ""- ""- -. 081 
-. 221 - .152 -. 19s - 193 - -143 

""- 

""_ -. 071 
.036 

- .O38 
-012 ""_ -"" 
- ""- I 

Stazion 
E 

""- 
2.269 
2.128 

'1.663 ""- 
694 
597 
585 .446 

.422 
425 

"C" 

.234 

.172 
157 
.LE- ""- 
a 069 

-. 029 "-" 
-"" 

Station 
F* 

""_ 
1.883 
1.596 

713 
""- 
""- ""- "-" ""- ""- 

.203 

150 
Ogl 
.067 
.086 
035 

.081 - .01g 

196 

""- 

""- 

7 

Integrated  section aeroaynamic characteristics 

cn 
0. f337 0.005 0.008 0.009 0. or8 0.021 
0.316 0.4.82 0.534 0.6l4 0.554 0.527 

I Integrated panel aeroaynamic  characteristics I 
Cg' = 0.517 
cm* = 0.215 

Chord C.P. (percat M.A.C.) = 22.7 %* = 0.012 

L a t e r a l  c.p. (prcent panel span) = 41.6 

* Resultant pressure coefficient. 
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TAHJLATION OF PRESSURF, COEFFIC- AIJD AER0D"IC CHIIRACTWISTICS 

OF THE X-1 WING; PULL-UP AT M x 0.n - Continued 
(a) M = 0.706; % = 0.611; 6 0.370 UP 

A az= 

3rifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1.9 
20 
21 

T 
Station 

A* 

""- 
2.822 
2.774 
2.529 

1.282 
""_ 
""_ ""- 
.473 
.428 
309 
.247 
.181 
238 
.176 
,069 

.026 
""- 
.074 
.038 ""- 

Station 
B* 

""- 
2.605 
2.520 
2.196 

1.466 

.500 

.276 

.324 

.32l 
290 
.a2 
.171 
.11g 
,081 

"-e- 

""- 

""_ ""- 
059 ""- ""- 

Preseuxe  ceefficienta 

Station 
C" 

""- 
2.624 ""- ""- ""_ 
1.494 ""- 
""e ""- 
.381 
.362 
305 
a9 

.136 

.117 

.lo2 

e"" 

""- ""- 
059 

""e 

Station D 

Upper 

0.424 

-1.427 
""- 
-1.606 

- 1.237 -. 742 -. 625 -. 566 
-. 506 -. 4a - .3O6 
- *  325 -. 221 

""- 

""e 

"-" ""- 
.oa, 
.IO0 
129 

O55 

Lower 

"_" 
0.907 
.724 
505 ""- ""- - .021 - 197 

-. 116 - 9 159 -. 164 -. 121 
-. 061 -. 028 
.022 
039 

""_ 

""W 

""_ ""_ ""_ 

station 
E* 

""- 
2.415 
2.308 
1.982 

1.064 
581 
590 
469 
.438 
459 

240 
.183 
.176 
.I28 
.069 

-. 029 

""- 

""- 

""- 
-"" 
""- 

Station 
F'w 

"-" 
2.094 
I. 906 ""- 
.845 ""- ""- ""- ""_ "-" 
.238 
.228 
.176 
.lo5 
.086 
.11g 
.076 

.lo7 
""- 
-. 012 ""_ 

T Integrated  section  aerodynamic  characteriatice I 
' 0.657 

0.013 0.021 0.023 0.026 0.0- 
0.580 0.634  0.704 0.641 

I Integrated panel aerodynamic  characteristics I 
CN' = 0.605 
C" = 0.251 .. lateral c.p. (percent  panel spas) = 41.5 
C#' = 0.021 Chord c.p. (percent M.A.C.) = 21.6 

L 

* 
. .  

Resultant pressure coefficient. 
c " -.*.--* .- I L .  

1. 
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TABLE 4 

TAEJLATION OF PRJ3SSURF: COEFFIClENTS AND AERODYNAMIC CHBRILCTEEUSTICS 

Orifice 

1 
2 
3 
4 
5 
6 
7 

88 
9 
10 
EL 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

T 
Station 

A* 

""- 
3.042 
2.954 
2.846 

1.789 
""- 
""- -"" .488 

.421 

.31l 
0 249 
177 

.234 

.086 
177 

""- 
.Ob1 
,081 
.045 ""- 

Station 
B* 

""- 
2.918 
2.825 
2.530 

1.870 

596 
433 

.a7 
239 

.189 

.l72 

.lo8 

.086 

""- 
""- 
1.024 

""_ ""- 
.065 ""_ ""_ 

Pressure  coefficients 

Station 
C" 

""_ 
2.760 ""_ ""- ""_ 
1.794 ""- ""_ ""- 

574 - 387 
.254 - 19 

129 
.117 
.l15 

""_ 
""- ""_ 
.060 ""_ 
I 

Station D 

Upper 

0 - 309 

-1.705 
-1.896 

- 1.543 
-1.234 -- 897 
-.82O 

- 457 
- 0  380 -. 258 - -289 - -194 

""- 
""_ 

""_ 

""_ 
-. 002 

.062 . lQ5 

.122 

""_ 

Luwer 

0.985 
777 

-588 

""_ 
""- ""- 
. O h  ""- -. 158 - -065 - . n o  -. 14.8 -. 086 ""_ 

- 0  033 
.005 
033 

.045 ""_ ""_ ""_ 

Station 
E* 

""- 
2.688 
2.562 
2.253 ""_ 
1 531 

.849 

.629 

.431 

.402 

.442 . 

.249 

.a1 

.196 

.134 

""_ 

""_ 
069 

-.0- 
""- 
""_ 

Station 
I? 

""- 
2 - 9 5  
2.198 ""_ 
1 . 2 a  ""- ""_ ""_ ""_ ""_ 
.a2 
.280 
,222 
.163 
153 - 1-75 

.I17 ""_ 

.151 

.014 ""- 

I Integrated  secticm  aerodynamic  characteristics f 
Cn 0.470 0.696 0.794 0. a19 0.811 0.765 

-/4 0.040 0.003 0.022 . 0.023 0.018 0.030 

I '  Integrated panel aerodynamic  characterietics I 
Cwf = 0.742 
cmf = 0.310 Lateral C.P. (percent panel wan) = 41.7 1 C H ~  = 0.024 I Chord c.p. (percent M.A.C.) = 21.8 

* Resultant pressure coefficient. . w .  
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TABLE4 

TAHJLATIOM OF PRESSURE CaEFFICIENTS AND AERODYNAMIC CHARACmISTICS 

Orifice 

r 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
* 11 ' 

12 
13 
14 
15 
16 
17 
18 
19 
20 
2 l  

T L 
Station 

A* 

""_ 
3 091 
3.093 
2.953 

1- 932 
""- 
""_ 
I"" 

575 - 467 
339 
332 
203 
.a0 
.1g1 
095 

.og1 

.lo7 

.045 

""_ 
""_ 

,Station 
B* 

""- 
3.096 

2.769 

1.801 

985 
.613 
.501 
367 

.322 

.286 

.181 

. l g l  
155 

3. OT2 

""- 
""_ 

""- ""- 
157 ""_ ""- 

Pressure  coefficients 

Station 
C" 

-"" 
2.882 ""- ""_ ""- 
1.326 ""- ""- ""_ 

0 7 8 0  

.644 

.546 
370 

.241 

.234 

"" 

1 9  ""_ ""_ 
.141 ""_ 

T Station D - 
L m r  

""_ 
1.015 

850 
.624 ""- ""_ 
.080 

- .123 
""_ 
- *  037 -. 101 -. 113 
- *  073 

-. 034 -. 001 
.028 
.023 

""- 

I"" ""- ""- 

T Station 
E? 

""- 
2.798 
2.728 
2.440 

1.758 
""- 
1.092 

.630 

.484 
363 

.410 ""- 
255 

0 2 0 5  

20.7 
.141 

.om 
-. 017 

""- 
""- 
""- 

Statim 
l+ 

L"" 

2.552 
2 385 

1 545 
""- 
""I ""- ""_ ""- ""- 

.322 

.310 
,260 
.207 
.196 
.224 
153 

.181 

.036 

""_ 
""_ 

1 

Integrated  section  aerodynamic  characteriatics 

cn 0.578 0.764 0.894 0.871 0.867 0.838 

C%/4 0.001 0.027 0.012 -0.016 0.017 0.032 

Integrated  panel  aeroaynamic  characteristics 

CN( = 0.816 
CEQI' = 0.347 

Chord c.p. (percent M.A.C.)  = 23.4 C" = 0.013 
Lateral c.p. (percent panel span) = 42.5 

* .7 

Resultant  pressure  coefficient. q+J7 



3rifice 

1 
2 
3 
4 
5 

' 6  
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19. 
20 
21 

S t a t i m  
A* 

""- 
1.379 
1.413 
1.m 
.631 

.631 

.662 

.646 
298 
133 
.060 
039 - -013 

- .018 
.024 
0005 

""- 
""- ""- 

""- 

""- 

statim 
B* 

""- 
1.136 
1.081 
-999 

774 

.542 

.a2 
-589 
.636 
.518 

""- 
""- 

"I 
,113 
-092 
,042 ""- ""- 
-005 ""- ""- 

Preesure coefficimts 

Station 
C" 

""- 
1.156 

8% 
""- 
""- 

.722 ""- ""- ""- .646 
@3 

.453 

.249 

.241 
17-5 

-133 

""- 

""- ""_ 
029 ""- 

Station D 

1.013 - 395 -. 460 - . a0 
- 0  797 -. 902 -. 947 
"988 
-1.046 -- 729 -. 486 - .470 -. 397 

""- 

-"" 

""- ""_ -. m g  -. 078 
.024 
.063 

- 
L m r  

"-" 
0.540 
.388 
173 ""- ""- -. 202 

- 0  389 -- 392 - .434 
- 0  337 
- 0  293 

-. 159 - .lo2 -- 039 

""- 

""- 

.029 
"W" ""- ""- 

""- 
1.381 
1. ogl 

.767 

.651 

.573 

.610 

.5@ 

.539 
578 

.296 

.220 

.152 

.lo5 

055 

- .024 

""- 

""- 

""- 
""- 
""- 

""- 
0.955 

733. 

9 534 
""- 
""- ""- ""- ""_ ""- 
.280 
285 

.149 . 068 - 0% 
071 

.031 

.063 
""_ 
-. 042 ""_ 

r- Integrated section aerodynamic cha.racteristics I 
cn 

-0.004 -0.021 -0.042 -0.031 -0.011 -0.001 
0.241 0.404 0.460 0.458 0.433  0.399 

. 
%/4 

I Integrated panel aerodynamic characteristfcs 1 
~ ~~ ~ ~ 

CN' = 0.412 
cmt = 0.175 - L a t e r a l  c.p. (percent  panel span) = 42.4 
CM' = -0.018 Chord C.p. (percent M.A.C.) = 29.3 - 

%esultant pressure- coefficient. 
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T- 5 

TABJLATION OF PRESSURE COEFFICIENTS AETD AERODYNAMIC CHARACTEXISTICS 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

OF !LEE X-1 WING; puLE.up AT M w 0.80 - Continued 
(b) M = 0.799; $A = 0.456; 6 = 0.ao UP 

B'L 

i 

""_ 
1.647 
1.641 
1.326 

743 
""_ 
""- ""- 
730 
756 
698 
.276 
.149 
.081 
055 .OOo 

- .008 
039 

""- 

""- 

""- 
1 378 
1.277 
1.162 

873 

.6go 

.670 

.672 
677 
.261 . a4 
.130 
.138 
log 

_"" 
-0"- 

""- "-" 
.026 ""- ""- 

Pressure coefficiente 

Station 
C* 

""- 
1.394 

1.068 

.818 

""_ 
""- 
""- ""- ""- 
.610 
357 
253 
258 

320 
279 
.261 

.065 

""- 

""- "-" 
7"" 

0.945 -. 4-63 -- 527 -. 782 
- .866 
-=  936 - 973 
-1.038 

""- 

-"" - .676 - 579 - 493 -. 480 -. 436 
"I" ""- -. 306 
- *  173 
-.084 -. 001 

""- 
0.630 
.460 
.247 
""I 

- .251 
-. 368 -. 368 - -410 - .326 -. 287 

""- 
""I 

""- - .170 -. 113 - 055 
.m7 -"" ""- 
"" 

I 

-0"- 

1.120 
935 

.586 
""I 

""- 
""1 

""I ""- ""_ 
294 

9 313 
.164 
.076 

' .ow 
.070 
.036 

.052 - -042 
""- 
-0"- 

Integrated  eectlon  aerodynamfc  characterietice 

cn 
%/4 

0.261  0.460 0.479 0.510 0.488 0.474 
0.000 -0.002 -0,022 -0.038 -0.036 -0.012 . 

c 

Integrated panel aerodynamic  characterietics 

Cat = 0.456 
Cm' = 0.191 

chord c.p. (percent M.A.C. ) = 29.3 CM* = -0.020 
Lateral c.p. (percent panel span) = 42.0 - 

. 



Orifice 

T t 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Stat  fan 
h* 

"-I- 

2.092 
2.154 
1.841 

1.101 
""_ 
""- 
""I 

975 
,616 
.430 

193 .la 
L 102 . 021 
.018 . 052 
-005 

34'1 

"" 

""I 

Station 

Pressure coefficients 

Station D T 

0.361 
-0.005 

I Integrated panel aeroaynamic characteristicls I 
C,* 5 0,570 
Cm' = 0.241 Laterd c.p. (percent panel a p a n )  = 42.2 

1 c&ff - 0 . O a  chord c.p. (percent M.A.c.) = 28.4 
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T 

O r i f  ice 

1: 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

Station 
A* 

""- 
2.256 
2.360 
2.016 

1.288 
""_ 
-"" ""- 
.832 
.636 
378 
.170 
.149 
.112 
133 
.065 

.083 
,097 
.034 

""- 

""- 

Station 
B* 

""- 
2.034 
2.003 
1.7~6 

1.291 

8% 
582 
.417 
347 
368 .404 
.222 
352 
.342 

e"" 

""- 

""- _"" 
.292 ""_ 

""W 

Pressure coefficients 

Station 
C" 

""- 
2.076 ""- "_" ""- 
1.275 ""- ""- ""- 

T U  
300 
.261 
.24Q 

0 2 9 0  

292 
323 

""- 

""- ""- 
193 ""_ 

station D 

Upper 

0 576 
-1.132 - .g10 
-1.077 

-1.111 - .g10 - .816 -. 707 
-. 608 
- 0  589 -. €00 -. 592 
- *  535 

""- 

""- 

""- ""_ -. 446 
- 0  378 -. 290 -. 203 

- 
Lower 

0. goo 
.670 . lc64 

- 

""- 
-I"- ""- -. 047 

-. 3 6  - .274 
"297 
- a  329 -. 290 
- .214 -. 149 -. 128 -. w7 

""- 

""_ 

"I" 

"a" ""- 

Station 
P 

""- 
1.672 
1.458 

1.041 
""- 
""_ ""- ""_ ""- ""- 

.480 
376 
.172 
.076 
.065 
.094 
.060 

.l17 .ooo 
""_ 
-1-1- 

1 

Integrated sectian aerodynamic characteristice 

cn 
-0.005 -0.021 -0.032 -0.031 -0.037 0.012 %/4 
0.467 0.694 0.628 0.688 0.690 0.660 

I 

I Integrated  panel aerodynamic characterletice I 
CH' = 0.&7 
Cmf = 0.279 

Chord c.p. (percent M.A.C.) = 28.4 c" = -0.022 

Lateral c.p. (percent panel span) = 43.1 

* Resultant pressure coefficient. - 
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1 t Pressure coefficialte 

T station 
c? 

Statim 
P 

Orif ice 1 sts t ion I Statim 
Upper  

0.329 
-1.335 
-1.285 
-1.4443 

-. 991 - . 842 
-.&I2 - .805 

- 0  '789 -. 774 
" 747 
k. 72l  
- 0  697 

- 0  335 
- 0  535 
- 0  453 
- 0  338 

-1-1- 

""_ 

""_ -"" 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 I 

16 
17 
18 
19 
20 
21 

""_ 
2.443 "- 
-I"- ""_ 
1.582 
"" 

""I 

"" 

.614 . 472 

.ko 
34.4 

378 
367 

0 4 - 0 9  

"" 

-I"- ""- 
-247 
"" 

"" 

2.259 
2.170 
2.125 

1.580 
1.257 
1.063 .8a4 
.7= 
.632 

04.49 
.417 
0 338 
9297 

.a5 

. 060 

"U 

~ "" 

""- 
"1" 

"I" 

-I"- 

2.690 
2.602 
2.388 

1.614 
""- 
"" 

I"" 

-690 .a 
.470 
.441 
-409 
.362 
.302 
157 

"Y 

2.501 
2.411 
2.251 

1.601 

. 848 

.514 

.514 
475 . 417 
.462 
3% .w 
378 

-1-1- 

"-I- 

"y_ 

.142 

%' = 0.809 
Cm' = 0.351 Lateral c.p. (percent panel man) = 43.4 
~1 = -0-036 Chord c.p. (percent M.A.C. ) = 29.4 
* 
Resultant  pressure coefficient. T - 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
xi. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

OF THE X-1 W I N G ;  PULL-UP AT M X 0.82 

(a) M = 0.838; CaA = 0.204; 6 = 0. eo d m  
aL 

Station 
A" 

""- 
532 
5n ""- ""- ""_ ""_ ""_ 
.311 
338 
323 
326 
3s 
.166 
.063 
.014 

.028 

.015 .008 

"-0- 

""- 

Sta t im  
C" 

-"I- 

454 

.436 

9 3& 

197 .288 
273 
338 
364 

""I 

-0"- 

""_ 

.2ll 

.231 
205 
198 

""0 

""_ ""_ 
.049 ""_ 

I I 

- 
1.114 
-.01 - -183 
- 0  385 

- 475 - -623 - 673 
- 9  755 

-. 886 
-1.003 -. 427 - 9 367 

- *  337 

""_ 

""_ 

"-" 
-. 156 -. l29 - -076 -. 036 

""1 

"I" 

""-. 

9 a3 
6 9  

-. 368 
-. 502 - 457 
= 545 - -613 
- .232 -. 132 
-.OgO =. 039 
.065 

""- ""- 
""- 

""- 

"-" ""- ""_ 

""- 
705 
.496 
-380 
346 
238 
.304 
9 269 
a 2 9 0  

253 

-"I- 

""- ""- 
.266 
9 352 ""- ""- 
.146 

- .014 ""- 
""- 

-I"- .408 
198 
.167 

0 058 
.17k 
.174 

"I" 

""- ""- 
.1w 
.232 
332 
089 
.ob2 
.051 . Oi3 
.089 
.Ob9 

-.044 
""I 

Integrated  section aerodynamic characteristics 

cn 
%/4 

0.115 0 253 0.257 0 253 0 237 0.234 
-0.017 -0.017 -0.039  -0.039 -0.036 -0.026 

Integrated  panel aeroaynamic characteristics 
I 

C" = 0.230 
cBpi* = 0.099 

Chord c.p. (percent M.A.C.) = 37.8 cM* = -0.030 
Lateral c.p. (percent panel span) = 43.2 

* Resultant pressure coefficient. T - 
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Orifice 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
I3 
14 
15 
16 
17 
18 
19 
X) 
21 

station 
A* 

""- 
0.89 
907 ""- ""- ""- ""_ ""- 
,425 .w 
407 _"" 
.241 .Is 
.070 
.om 
.Ooo 
035 . o u  

""_ 
""I 

~ 

Station 
9lc 

Pressure coefficient 

station 
C* 

""_ 
0.746 

.618 

515 

.w 
473 .404 
.414 
.432 . 311 
a 7  

9 203 
.206 

""_ 
"" 

""1 

I"" 

-"" ""- 
055 

0"" 

Statim D Statian 
I!? 

Stat im 
Fy 

"0" 

0.669 
.430 
307 

.162 

.2ll 

.2@ 

"I" 

"" 

I"" 

175 
.272 
351 
.a4 
.om 
-056 
.015 
089 . 046 -. 034 ""_ 

Integrated 'section aeroaynamic charscteristice I 

r Integrated p a l  aerodynamic  characteristics 1 
cN' = 0.310 
C B "  = 0.129 

Chord c.p. (percent M.A.C. ) = 34.9 C" = -0.031 
lateral C.P. (percen* panel s p e s )  3 41.8 

%sdtant pressure coefficient. =-97 
- 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

OF THE X-1 W I N G ;  PULLUP AT M x 0.82 - Continued 
( C) M = 0.829; GA = 0.407; 6aL = 0.53O dm 

I 

""- 
0.957 
1.244 
1.106 

.847 

T12 
685 
364 .m 

.034 

.151 

.185 

.226 

.247 

""- 
""- 

"-" "-" 
203 
203 ""- 

Pressure caefficiente 

Station 
C* 

""- 
1.419 

973 

794 

.651 
703 

.652 
0 6 5 0  

""I 

""I 

""- 

.114 

.227 
I"" 

.256 .220 

.247 ""_ 
-"I- 

.088 -"" 

Statim D Statim 
fl 

""_ 
1.165 

.918 
689 

360 
363 
367 

""- 

"_" -"" 
251 
346 .4oa 
.192 
.086 
a o n  
. O M  . loo 
.061 

-.030 ""- 

1 
1 

-0.017 

Integrated panel aerodynamic  characteristics 

CN' = 0.451 
C m t  = 0.193 htera1 c.p. (percent panel span) = 42.7 
CM* -0.029 Chord  c.p. (percent M.A.C.) = 31.4 

* Resultant preesure coefficient. ' " 5 7  

i 

c 

f 
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t 

Drifice station 
A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

T 
Pressure coefficients 

0.809 -. 634 -. 632 - .954 
-1.018 
-1.026 
-1.063 
-.87O 

-. 514 
- 9  507 - . 472 -. 483 -. 484 

""W 

"" 

Y" 

"" 

-* 379 
-386 
-388 

- 0  334 

19-1 -"I- ---- 
1.381 .426 
1.664 0.625 
1.835 

-"I_ - . 145 
=. 267 
9.297 - 413 
-.ko 
-- 209 -. 223 -. 177 -. 106 -. 0% 

"- 

""- 

""0 

"I_ 

"-0 

1 

T 

I Integrated section aemdynmnlc characteristics 1 

Integrated panel aerodynamic charscterfatica 

* R e s u l t a n t  preseure coefficient. v 
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OF 5 X-1 WING; PULL-UP AT M % 0.82 - Continued 

(e) M = 0.818; C = 0.608; 6 = O.53O dxrwn 
NA % 

3rifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

S t a t i m  
A* 

""- 
1.816 
2.117 ""- ""- ""- ""- ""- 
699 
.4gO 
.265 
.181 
178 
.144 
.100 
.187 

. l6Q 
178 
115 

""- 

""a 

Station 
psy 

""- 
1- 437 
1.680 
1.769 ""- 
1.345 

558 
""- 
.417 
351 
-299 
313 
344 
351 
397 
.431 -"" ""- 
.417 
.420 ""- 

Pressure COefffCientB 

Station 
C* 

""- . 

2.263 ""- 
1.726 ""_ 
1.343 

1. a84 
1- 093 
.761 
.464 . 4-41 
3 8  

.14a 

.134 

.214 

""- 

""- 

""_ ""- 
.145 ""- 

Station D 

Upper 

0.674 
"990 
-1.016 - 1.154 
-1.103 
-.878 -. 643 - .614 
-. €04 - .613 - .604 -. a2 -. 600 

-. 443 - 433 -. 406 - .360 

""- 

""- 

""- -"" 

L m r  

""- 
"I" 

0 . 7 ~  
517 ""_ 

"I" -. 069 
-. 200 -. 231 
- *  328 - 337 
-. 222 -. 2 l g  - .1go -. 140 - .072 

"" 

"I" 

""- ""_ ""- 

Station 
E" 

""I 

2.081 
1.992 
1.704 

1.191 
1.094 
1.058 
1. oog 

.473 
325 

""_ 

""- 
351 
383 
.431 . ""_ 

""W 

372 

,128 
""_ ""_ 

1 
Sta t im 
F* 

""- 
1.762 
1.542 
1.242 

n 9  .640 
.617 

469 
9 564 
536 

""_ 
""_ ""- 
,102 
.Ob9 
079 
037 
.147 
log . 010 

"I" 

Integrated  section aerodynamic characted 

cn 
-0.042 -0.025 -0.057 -0.005 %4 

0.637 0.751 0.693 0.614 

t ic8 

0.735 

I Integrated  panel aercdynamic characteristics I 
%' = 0.659 
Cm' = 0.289 

* - 2 5 7  

Lateral c.p. (percent  panel span) = 42.3 
CM* = -0.036 Chord c.p. (percent W.A.C. ) = 30.4 

& 

Resultant pressure coefficient. - 



NACA RM LWH28 

"- - -6 

35 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
si 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 '  

21 

T 

Statfan 
P T 

Preaaure COeff3.CientB 

L i  

0.509 
-1.091 
-1.302 
-1.348 

- 0  835 - .TO4 -. 692 -. 665 
- 679 
- 9  709 -. 700 -. 701 
-* 704 

- 0  547 
-0 579 
- 0  544 -. 490 

"" 

"I" 

""_ 
""I 

;ion D T I station Statim 
E". I F  
"I" 

2.222 
2.316 
1.950 

1.57 
1.337 
1.063 

773 
.561 
55'7 

.405 
314 

.a9 

"-0- 

"- 

"_" 
1"" 

.148 

.ox9 
""I 

"" 

1 
"- 
2. Ill 
1.804 
1.533 

979 
, 841 
.802 

"" 

"I- "- 
.627 
705 
356 

. o n  

.067 

.125 

.081 

.151 

.144 
029 

I"" 

Integrated  section aerodynamic ch&r&CteriStiCE 

cn 
w 4  

0.603 0.798 0.739 0.857 0.798 0.638 
-0.034 -0,016 -0.018 -0.072 -0.037 -0.052 

1 Integrated panel  aerodynamic  characteristics I 

CM' = -0,041 I Chord c.p. (percent M.A.C.) = 30.4 

* Resultant pressure coefficient. v 
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Orif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
x) 
21 

T 
Station 

A* 

""- 
0.413 

478 ""- ""- -"" ""- "-" 
255 
.282 
.246 
207 
.089 - .110 
.036 
037 

.015 

.016 

.003 

""- 

""I 

Station 
B* 

""- 
0.372 
,386 
381 

283 

.267 
0 2 9 8  

.188 

.167 
0 238 

- 9  295 
372 - 103 
l'i? 

""- 
""_ 

""_ ""- 
.149 
.lo7 ""- 

Pressure coefficients 

Station 
C* 

""- 
0.359 

375 

274 

149 
.240 
.220 
.264 
295 
219 

-. 368 
-085 

""- 
""- 
""- 

""- 
.134 ""- 
"I" 

on -"" 

T Staticm D 

Upper  

1.132 
.111 

-.Ill - 303 

- .412 
- 0  568 - .629 -. 7l-1 
-. 836 - 913 - 9 373 
- 0  327 - 9 319 

-. 178 -. 178 - 9 137 - -114 

""I 

""I 

""_ ""_ 

Lower - 
I"" 

I"" 

.a2 

.065 ""- ""- - 353 
-. 511 -. 486 -. 581 
0.648 

-. 770 
- *  790 -. 294 -. 088 
037 

""- 

-I"- 

I"" ""- 
"I" - 

T Statim 
' e  

""_ 
0.597 

0 3 8 4  

.274 

211 
.207 
249 
.a4 
.24.6 
.u4 

.268 - .274 
- . O U  

""- 

""_ ""- 
-229 

.060 
""- 
"I" 

Station 
pdc 

"I" 

0.310 
.104 
.122 

.046 
155 
.167 

""- 

""_ ""- 
e 113 
.201 
.143 - .Ob2 
m 0% 
054 
.013 
.010 .006 - 057 ""- 

1 

Integrated  eection  aerodynamic  characteristics 

cn 0.082 0.188 0.124 0.1% 0.163 0.17l 
-0.004 -0.007 -0.028 -0.002 -0.009 -0.012- 

1 

I 
~~ 

Integrated panel aerodynamic dharacteristics 1 
c?" = 0.148 
cmf = 0.061 ~ateral c.p. (percent panel span) = 41.4 
CM' =I -0.010 Chord c.p. (percent M.A.C.) = 32.0 

* Resultant pressure coefflcient. T - 
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ki f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 - 

20 
21 

T 
Station 

A* T 
"-" 
1.188 
1.209 ""- ""- "-" ""- ""- 
533 
539 
465 .Ooo 

-* 133 - 102 
.030 
.124 

.126 
9 129 
.081 

""- 

""- 

""_ 
0.777 
.984 
876 

- 700 

- 550 
503 
450 
386 -.om -. 148 -. u5 -.On 
.206 

""- 
""- 

""- ""- 
225 . M1 _"" 

""- 
1. loo ""_ 
.740 

653 

0502 
9 5a 
.516 
530 

9 038 -. 083 
- 195 
.231 
.268 

""_ 
""- 

""_ 
""_ ""_ 

-092 ""- 

L m r  
Station : Statim Station D 

E? C* 
Upper 

" 

1.017 - .186 - 9 365 
- 0  540 

-. 705 - 757 -: 807 - .83O 
- .526 
- 0  409 
- 0  375 - .367 
- 0  369 

-. 266 -. 285 -. 266 -. 220 

""- 

""- 

""_ ""_ 

""- ""_ 
0.444 .264 ""- 
""I - .251 
-. 362 - 337 -. 485 
-.m 
-. 7ll 
- 0  7 l . l  
" 293 
"112 
.024 

""_ 

""- 

""_ ""- 
"" 

T Station 
""_ 
1.267 
1.036 
.741 

.m 
513 
522 

0 4 6 5  

= 497 
.481 

-.078 -. 146 -. 055 
* 365 

.151 

"" 

""- 

""- 
-"I- 

""- 
""_ 

~~ - 

Station 
F* 

""- 
0.917 
a5 
537 

297 
.302 
311 

""_ 
""_ 
"" 

-223 
-299 
-206 
037 
068 
.1l2 
038 

.080 
9 037 - .036 "-" 

Integrated section ae-c characteristics 

cn 
w 4  

0,225 0.371 0.290 0.292 0.357 0.363 
-0.004 -0.010 -0.032 -0.004 -0.017 -0.017 

r Integrated panel aerodpmic characteristics I 
cN' = 0.312 
CIE(I' = 0.133 
C,l = -0.014 

Lateral c.p. (percent  panel s p a n )  = 42.6 
Chord c.p. (percent M.A.C.) = 29.5 

L 
~~ ~ 

* Resultant  preasure  coefficient. 
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TABULATIOR  OF PRElSWKE COEFF'ICIENTS ANT) AWODYIUMIC CEARACTERISTICS 

Orifice 

1 
2 
3 
4 
5 
6 
7 

9 
10 
II 
l2 
13 
14 
15 
16 
17 
18 
19 
x) 
21 

a 

T 
Station 

A* 

""- 
1.482 
1.513 
""I ""- 
"" ""- ""- 
.648 
639 
553 . 010 - .015 -. 031 
.052 
.112 

lW 
.146 
.081 

""- 

""W 

""1 

0.963 
1.251 
1.108 

859 

n o  
658 .mg .Ooo 

0.058 
0.087 - .lo2 
155 
.286 

""_ 
e"" 

-I"- ""- 
.282 
273 ""- 

Preaaure  coefficients 

Station 1) 

Lower T Statim 
P 

I"" 

1.506 
1.329 
1.064 

739 
.664 
.662 
603 

9 594 
569 

-.OU - 055 
.Oh1 

L"" 

""1 

""- ""- 
.w 
"" 

9 156 ""- 

Station 
p+ 

"" 

1.192 

9 769 
.941 ""_ 
.415 
379 
389 

267 
329 
.245 
153 

""W 

"" 

.063 
155 

9 055 .l28 
071 -. 021 

""I 

1 
1 

Integrated sectian  aerodgnamic  characteristics 

Cn 0.299 0.483  0.395 0.458 0.439 0.466 

w 4  -0.003 -0.014 -0.03 -0.013 -0.021 -0.025 

Integrated  panel  seroayaamic chzacterlatics 

Cw' = 0.424 
cas' = 0.183 Lateral c. p. (percent panel epan) = 43.3 
%' = -0.019 Chord c.p. (percent M.A.C. ) = 29.6 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
sl 
12 
13 
14 
15 
16 
3-7 
18 
19 
M 
21 

"_" 
1.773 
1.837 
"" ""- ""_ ""- ""- 

827 
793 
u 7  

= 149 .l26 
.030 
.070 
.lo5 "-" . n o  
.I38 
.a2 ""- 

Pressure coefficients 

Station 
CY 

T 
""- 
1.762 

1.367 

991 

.a27 

.810 . 741 

.466 
9 250 
.015 

.131 
-184 
282 

""- 
""_ 
"_" 

""- 

""- ""- 
9 a 7  ""- 

Station D 

Upper 

0.842 -. 605 - 574 
- 9  857 

-. 946 
- 0  973 

-1.003 - 9 897 

-. 511 -. 502 -. 483 -. 47l -. 478 

-. 401 -. 4x2 -. 403 -. 374 

""- 

""- 

""- ""_ 

T Station 
Fw 

~~ ~~~ ~ 

Integrated aection  aerodynamic  characteristics 

c, 

cmc/4 

0.388 0.626 0.514  0.583  0.55'7 0.586 
-0.006 -0.03 -0.063 -0.031 -0.03 -0.042 

I 

Integrated panel aerodynamic  characterfatics 

Cg' = 0.544 
Cm' = 0.237 

Chord c.p. (percent M.A.C-9 = 31.2 CM' = -0,034 
~ a t e r d  c.p. (percent panel s p a n )  = 43.6 

-~ 
* Resultant pressure coefficient. 
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- 7  

TA€ULATIOB OF PREEBURE C O E F F I C ~  AND A E R 0 I X " I C  CHARACTERISTICS 

O F  TBE X-1 WING; PULL-UP AT M x 0.85 - Continued 

(e) M = 0.839; C N ~  = 0.637; 8% = 0.05' darn 

t 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
X) 

"r- 
I ""- I ""- ""- ""- 
"" 

734 
536 
.326 
.210 .22l 
157 I 2% 

""- 
1.450 
2.039 
1. '181 -"" 
1.368 ""- 
598 
.438 
369 
.221 
.240 
308 
323 
378 
.413 ""- ""_ 
.42l 
.424 ""- 

""_ 
2.001 

1 723 

1.322 

1.087 

9 9% 

396 
313 

.217 . x)1 

.281 

""_ 
""_ 
"-I- 

1.072 

504 

""- 

""_ 
""D 

.174 
""D 

0.657 
-1.005 
-1.002 
-1.117 

- 1.134 - 892 - .663 -. 638 

-I"- 

""- - .626 
- ,625 
- ,610 
-. 637 
-. 596 ""_ 
-1-1- 

- 9  507 -. 506 -. 483 - .439 

"-" ""- 
9 753 
552 

-. 054 
""- 
""W 

""a -. 202 - .234 -. 357 - .424 
- *  347 - .265 
- *  237 
- 0  173 -. 131 

""- 

C"" ""_ ""- 

Station 
E? 

""- 
1.948 
1.910 
1.672 

1.181 
1.056 
1.039 

9 985 
. 6 B  
331 

""_ 

"-I- 

.249 
323 
-429 ""- 
"I" 

.414 

.192 
""- 
""_ 

Station 
P 

""- 
1 734 
1.464 
1.242 ""- 
.726 
.672 
.631 

450 

""- ""- 
.kg1 
.423 
331 
358 
.187 
.056 
.la 
.og8 
.oo6 ""- 

I Integrated  eectim aeroaynamic characteristics I 
0.760 0.501 0.734 0.632 
-0.037 -0.027 -0.055 -0.037 

I Integrated  panel aerodynamic characteristics I 
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- 7  

" L A T I O N  OF PRESSURE COEFFICIENTS ATID AERODYNAMIC CHARAC-ICS 

OF THE X-1 W X ;  PLTLL-UP AT M z 0.85 - Continued 
(f) M = 0.835; CN* = 0.681; 6 = 0.20' d m  

% 

Orifice statim 
A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 l a  
19 
X) 
21 

""- 
2. or3 
2.138 ""- ""- ""- -"" ""_ 

799 
.613 
= 381 
309 

.267 
233 

.186 

.180 

169 

.241 

""- 
.242 

""- 

Station 
B* 

""- 
1.540 
2.154 
1 930 

1.448 

.636 
529 
439 
381 
387 
396 
392 

""- 
-"" 

.415 

.419 ""- ""- 
439 
.401 ""_ 

Station 
cy 

"-" 
2.028 

1.840 

1.467 

1.211 
1. I60 

678 
499 
399 
-252 

- 259 
.224 
329 

""- 
""- 
""- 

""- 

""_ ""- 
.242 ""- 

T Station D 

U p p e r  

0.607 
-1.085 

-1.312 

-1.182 - 679 -- 659 - 639 

-. 617 -. 632 

-1.124 

""- 

""- 

- .618 - .626 - .638 -"" ""- 
- 0  547 -. 631 
- =  5'i? - -524 

Lower 

""- ""- 
0- 791 

589, 

. oca 

- .149 -. 187 - 303 - .342 

- 0 319 
- 0  253 - .225 - 199 
- 0  125 

""- ""- 
""_ 

""- 

""_ ""- ""- 

l- Statfon 
E? 

Station 
P 

""- 
2.003 
2.145 
1.833 

1.349 
1.209 
1.073 

675 
-492 
-415 

.415 .444 

.470 

""- 

""- 

""- "-" .288 
.061 

""- 

""- 
1.8'78 
1.676 
1.377 

.852 
776 

-722 

""- 

""_ ""- 
5 u  
572 

9 5 u  
0 338 
.152 
.131 

- a 075 
.113 
0117 .008 ""- ""- 

Integrated  section  aerodynamic  characteristics 

cn 
w 4  

0.5a 0.767 0.700 0.m 0.763 0 0 675 
-0.018 -0.022 -0.041 -0.045 -0.040 -0.0% 

I Integrated panel aeroQmmtic characteristics 1 
hteral  c.p. (percent panel span) = 44.2 
Chord c.p. (percent M.A.C. ) = 30.5 

* 
Resultant pressure coefficient. 
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 TABLE^ 

T A B L A T I O N  O F  PRESSURE COEFFICIXRIS AND AEROIKWMIC CHARACTERISTICS 

T 
Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

OF THE X - l  WING; PULL-UP AT M Z 0.88 

(a) M = 0.879; C N ~  = 0.414; = 0.5g0 d m  

Station 
A* 

-"" 
1 673 
1.633 

* 857 

1.445 
-I"- 

""- 
-e"- 

* 693 
703 
450 
.I10 - 035 
.Ob2 

-.llO - 035 
-. 112 
035 

' .042 

""- 

-"" 

Station 
B* 

""- 
1.434 
'1.354 
1.192 ""- 
923 ""_ 
.724 
.682 
.201 
.068 
.047 - 035 
-.08g 
-.w - .lo1 ""- ""- 
.136 ""- ""_ 

Pressure coefficient8 

Station csc 
""- 
1.457 ""- 
1.169 

.806 
111" 

""- ""- ""- 
637 
471 
.126 . or6 ""- - -103 -. 1% 
.ooo ""- ""- 
.138 ""_ 

T Station D 

0.968 
- 0  350 -. 428 -. €83 
- 798 
"854 - .892 
- 0  950 

-. 458 -. 442 - .418 - .428 -. 423 

-"" 

""- 

""- ""- -. 386 -. 386 -. 386 - 353 

Lower 

""- 
0.769 

584 
387 

-. 158 
- 303 -- 299 -. 442 -. 503 
-=  587 

- 657 -. 660 - .617 -. 311 

""- ""- 
""- 

"-" 

""_ _"" ""_ 

T Station 
Ey 

""- 
1.516 
1 352 
1.047 

752 
.684 
689 
.618 
9 597 - 579 
.052 
-007 

- . o s  - 053 
9 295 

.185 

""- 

""- 

""" 

-"" 
""- 

Station 
P 

""- 
1.249 
1.031 -"" 

729 

9 358 
""- 
""- ""- ""- 
-265 
281 
.241 
. 2 u  
150 

. lo3 -. 152 
0 178 
035 

""- 
-"I- 

I Integrated  section aeroaynamic characteri8tica I 
L 

cn 0.307 0.455 0.341 0.437 0.406 0.448 

%/4 -0.006 -0.021 0.023 0.003 0.017 0.020 

~ ~~ ~~~ ~~~~ ~~ ~ ~ 

Integrated panel aerodynamic characteristics 

ClJ' = 0.402 

Cm* = 0.174 
Chord  c.p. (percent M.A.C.) = 23.0 CM' = 0.w 
L a t e &  c.p. (percent panel epan) = 43.4 

* Resultant preesure coefficient. 

c 
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lrifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
I 2  
1.3 
14 
15 
16 
17 
18 
19 
20 
21 

T 
Station 

A* 
Station 
B* 

""_ 
1.579 
1.467 
1.341 

975 

-788 
.613 
.296 
173 
.lo7 
.044 -. 047 -. 026 -. 044 

""_ 
""- 

""- ""_ 
.128 ""- ""- 

Pressure coefflcienta 

Statim 
c" 

""_ 
1.574 ""_ ""_ ""- 

-900 ""- ""- 
"" 

683 
.630 .208 
075 

-. 044 -. 103 
.056 

"_" 
""_ ""- 

173 ""- 

Station D 

U p p e r  

0.904 - .418 - 439 -. 721 
-. 819 -. 880 - .g10 - 9 857 

- .474 -. 460 -. 448 -. 432 -- 437 

-. 411 -. 406 -. 406 -. 3 a  

""- 

""- 

""- ""- 

Lower 

""_ 
0.816 
655 

.440 
-I"- ""- -. 115 ""- - .29'2 -. 281 -. 4323 -. 490 
- 0  574 

- . 6 ~  - .630 -. 591 
- *  299 

""- 

-I"- ""_ 
I"" 

T Station e 
""- 
1.581 
1.441 
1.234 ""- 
.8u 

. -767 
739 

.662 

.632 

.a6 

079 
.056 
030 .ooo 

""- 

""- 
= 294 ""_ 
.201 ""- 

t 
~~ 

Integrated eectim aeroagnamic  characteristic8 1 - I 

c , -  
-0.W7 -0.027 0.019 -0.012 0.013 
0.337 0.505 0.384 0.517 0.493 0.507 

= q / 4  0.016 

Integrated panel aerodynamic  characteristics 

Cw' = 0.4% 
Cm' = 0.197 Lateral C.P. (percent pasel span) = 43.3 
c" = 0.003 Chord c.p. (percent M.A.C. ) = 24.4 

* Resultant preesure coeffici&t. =E7 
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' lXXZ8  

TAXJLATION OF PFESSURE COEFFICIEIJTS AND AEROIlYNAMIC CHARACTERISTICS 

Orif'ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T- 

OF TBE X-1 W E ;  PULL-UF AT M Z 0.88 - Continued 
( C) M = 0.880; C = 0.563; 8aL = 0.04' UP 

NA 

""- 
1.989 
1.914 
1.806 

1.108 
""- 
""- ""_ 

-900 
.860 
4-49 

.266 
271 

.182 

.112 

.040 

-.082 
.lo5 
093 

""- 

""- 

""- 
1.746 

1.463 
1.636 

1.103 

.888 
9 5 0 9  

.318 

.245 

.182 

.145 

.026 
093 
0 9  

""- 
""_ 

""_ ""- 
250 ""- ""- 

Pressure coefficients 

Station Station Station Statim D 
A* C" F 

Upper 
" ""- 

1.720 ""_ ""- ""- 
1.012 ""- ""- ""- 

750 
645 
283 

.124 "_" 

.063 
9 033 
178 ""- ""- 
.a0 ""- 

0- 855 -. 608 -. 597 - 763 
- 0  938 - .896 
.-. 699 
- =  515 -. 498 - 9 4-73 -. 498 -. 477 

""- - .870 

"" 

""- ""- - .431 -. 442 -. 445 
- 0  393 

Lower 

0.880 
* n 7  
-509 

""- 

""I "_" -. Cm 
- 0  290 
- *  255 -. 400 -. 489 - 573 
-. 604 - .618 
- 0  548 - .274 

I"" 

""- 

""_ ""- ""- 

Stat ion 
P 

""- 
1.430 
1.u5 

953 

,402 

""_ 
-"" 
"" ""- 
-I"- 

315 
337 
294 

.243 

.182 
157 - 070 
173 
.063 

""- 
""_ 

I Integrated  eectian aerodynamic characteristics 1 c 

cn 
%/4 

0.381 0.559 0.4U 0.607 0.550 0.621 

0.005 -0.010 -0.031 0.015 -0.028 -0.oog 

I Integrated panel aemdynamic characteristics 1 
CN' = 0.526 
CIplI' = 0.221 Lateral c.p. (percent panel span) = 42.1 

* v. 
Chord c.p. (percent M.A.C.) = 26.7 

Resultant pressure cckfficient. 
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c 
3rifice Station 

A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

""- 
29 057 
2.031 

1.154 

1.914 ""- 
""- 
"" 

939 
900 
477 
.318 
.301 
.182 
.l24 
.047 
I"_ - .072 .112 

093 
""I 

Statim 
P 

""_ 
1.823 
1.720 
1.573 

1.133 

.888 
9505 
348 
.262 

-1-1 

""I 

.222 

.185 
0 044 
0 1 2 9  

.180 ""_ 
"-I_ 

257 ""_ ""- 

Pressure coefficients 

Station D 
I 

I Integrated section aero%m.c characteristics 1 
Cn 

0. o n  -0.032 -0.016 O.OO0 . 
0.448 0.636 0.587 0.645 

-/4 

0.579 
-0.010 -0.032 
0.403 

Integrated  panel aeradynamic characteristics 

Cm' s 0.555 ' 

Cm' = 0.233 
Chord C.P. (pemt M.A.C. ) = 27.4 Q' = -0.014 
Lateral C.P. (pe rca t  p e l  man) = 42.0 

4 Resultant pressure coeff'icient. 
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T 
3rifice 

" 

1 
2 

:. 

5 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15 
16 

' 17 
18 
19 
20 
21 

OF THE X-1 WING; PULEUP AT M % 0.88 - Continued 

(e) M = 0.881; C N ~  = 0.791; 6aL = 0. Mo up 

Station 
A* 

""- 
2.306 

2.113 
2.283 "_" 
1.392 ""- ""- 
.814 
637 
.361 
331 

2'78 
28'1 
133 

075 
273 
.I94 

.322 

-"" 

-"" 

Station 
B* 

""- 
2.062 
1.980 
1.889 "-" 
1.189 

753 
.441 
.415 

343 
= 338 

303 
368 

.401 

""_ 
364 

.2l2 

""_ -"" 
-"" ""_ 

station 
C* 

""- 
2.015 ""- ""- 
""I 

1.276 
"-I- "- 
"" 

.914 . a2 
455 
.283 

119 
175 
.336 

.264 

""- 

"" "-" 
"" 

T Station D 

0.670 - 837 
.- .841 -. 9 6  

- 0  998 =. 883 - 736 -. 641 
- .604 
- 0  592 -. 585 - 515 -. 569 

""9 

""I 

-"" -"" 
- 0  529 - .557 -. 520 -. 459 

Lower 

""- 
0.992 

.847 

.630 ""- 
-I"- 

.Ol7 
"" 

- a  258 -. 177 -- 331 -. 468 -. 552 
-. 487 -. 53-5 
- *  396 -. 130 

""- 

""_ 
-9"- 

""I 

Sta t im e 
""- 
1.866 
1.777 
1.595 

1.129 
975 
958 
-905 
837 
.616 

287 
,243 
.l9l 
.152 

373 

a 7  

I"" 

"I" 

"-" 
""_ 
"" 

1 

Integrated  section aerodynamic characteristics 

5l 0.482 0.690 0.581 0.765  0.692 0.732 

-%4 
-0.010 -0.021 -0.044 -0.011 -0.049 -0.044 

Integrated panel aerodynamic characterietics 

cNt = 0.659 
C" = 0.280 

Chord c.p. (percent M.A.C. ) = 29.8 C" = -0.032 

- L a t e r a l  c.p. (percent panel span) = 42.5 

* Reeultant  preaaure  coefficient. " ." . . - .  . ... "" 
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1- 

T I- 

- 

L 

Station D 3rifice 
Station 

A* 
Station 
B* 

Station 
C* 

statim 
E* 

Station 
P Upper Iuwer 

""- 
1.105 
973 

9 757 -"" ""- 
.n6 

-. 224 
--ogo -. 220 -. 443 
- 0  527 

- .308 -. 360 - -266 - -130 

""- 

"I" 

""- ""_ 
""1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

~~~ ~ ~ -"" 
2.275 
2.261 
2.137 

1.44-4 
""_ 
""_ 
""W 

787 
.801 
.618 
.573 
556 

.486 
458 
350 

.u4 

.453 
-352 . 

-"" 

""_ 

~~ ~ ""_ 
2.278 
""I 

"-I- ""_ 
1.536 ""- 
""I ""_ 
.892 
.704 
575 - 453 
359 .446 

* 517 

I"" 

I"" ""_ 
.376 

"I" 

""_ 
2.085 
2.043 
1.867 ""- 
1.348 
1.174 
1.146 
1.03 

-899 .6go 
-409 
.404 
.362 
352 

397 

-194 

_"" 

-I"- 

""- 
""- 

""- 
2.353 
2.275 
2.167 

1.376 

918 
603 
634 - 559 
552 
549 
.418 
- 3 4  
.542 

""_ 
""- 

"I" 

""I 

538 ""_ ""- 

0- 513 
-1.051 
-1.053 
-1.149 

- 0  990 
- 0  78a -. 720 
" 7m 
- . 699 -. 673 
" 682 
-.%1 - 675 
- -630 - -656 -. 645 - 539 

""_ 

""- 

""_ ""_ 

. 

1 htegrated  section aer-c characteristics I 
L 

cn 
w 4  

0.605 0.830 0.722 0.943 0.881 0.840 
-0.055 -0.042 -0.0% -0.044 -0.080 -0.082 

Integrated panel aerodynamic characterfatics e 

CN* = 0.814 
C m *  = 0.344 Lateral c-p.  (percent  ganel span} = 42.3 
cMf = -0.063 Chord C.P. (percent M.A,C. ) = 32.7 

* Resultant pressure coefficient. 

m 
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Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
u. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T 
.. 

" 

Ststim 
A* 

0"" 

I. 613 
1.597 
1.502 

.851 

675 

0 5a 
155 -. 023 

0 - 
-.O& 

- 0  309 

""1 

""I 

""I 

713 

""I 

-.04 
.lo3 

""I 

Sta t im 
P 

""I 

1.333 
1.266 
1. loo 

.817 

723- 
687 

. x 9  
137 

.024 
-.Om -. 125 - .163 -. 120 

"-0- 

""- 

""- 
I"" -. 003 
-"I- "-" 

Pressure  coefficients 

Station 
C" 

"-" 
1.377 

- 944 

.763 

"I" 

"0" 

""0 

"" ""- 
.609 
.623 
.176 
.067 

-. 090 - .130 
9 038 

.lo6 

""_ 
""- ""_ 
-0"- 

T 
L 

" 

L 

Station D 

Upper 

1.025 
- *  343 

-. 581 
-*  755 -. 892 -. 819 -. 898 

- 9  493 -. 420 -. 409 
- 0  378 
- 9  387 

- 9 343 - 384 
- *  358 -. 309 

- -410 
-1"- 

""- 

""- 
""L 

Lower 

I"" 

.783 

.620 

.446 
""I -"" -. 129 
- *  259 
- 0  257 - 9 399 -. 480 - 537 
-. 623 
- 0  635 

-. 446 

I"" 

"" 

L"" 

""I 

11-11 

"0" 

T 
I"" 

1.401 
1.206 
1.002 

.a2 
9 654 
595 

= 555 
558 
563 

.04J+ - .018 -. 052 
-.054 

""- 

""- 

"I" 

.lo1 

.1& 
0"" 

"I" 

Sta t im 
P 

-I"- 

1.121 
939 

0 685 
330 

.361 
369 

.238 
259 
238 
1% 

.143 
"5 
-.la 

JJ.9 
.041 

""- 

""- ""- 

""_ 
"0" 

1 

J 

I Integrated  section  aemdymdc  characteristics I 
cn 

-0.019 -0.013 0.033 -0.001 0.027  0.030 
0.277 0.407 0,332 0.424 0.365 0.432 

+%/4 

1 Integrated panel aeroayaeslic characteristics I 
cNt = 0.364 
cm' = 0.156 Lateral c.p. (percent panel span) = 43.0 
cMr = 0.015 Chord C.P. (percent M.A.C.)  = 20.9 
* 
Resultant  pressure  coefficient. T 
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T 
I r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

""- 
1 9  771 
1.742 
1.664 

928 
I"" 

"" ""- 
.m 
.724 
667 
a 9  . 060 

.lo6 -. 002 
-.0* 

-.283 

.lo3 

""- 
- .010 ""_ 

Pressure coefficients 
I I I 

""- 
1.652 
""I 

-0"- ""_ 
.884 

-0"- ""- "- 
.706 
683 
a 9  
078 

-.0= - .163 . a 6  

""- 

""W ""_ 
.E4 ""- 

0.975 -. 406 -. 489 -. 677 

-= 789 -. 807 - .863 -. 886 

-. 501 
- 0  457 - 437 - -415 -. 435 

-. 382 
-.404 -. 401 
- *  375 

I"" 

"-" 

""- ""- 

""1 

0.833 .660 
.514 ""_ ""- -. 096 

-. 236 -. 236 -. 377 -. 460 -. 506 

-. a3 -. 626 

-. 429 

1"" 

""_ 
-1-1- 

"" 

"I" 

"-I- 

""- 
1.533 
1.386 
1.174 ""_ 

-788 
745 *m 
.656 
625 

9 597 

m5 
-0"- 

.Ob2 

.024 .Ooo 

.lo1 

175 

""- 
I"" 

""- 

Statfon 
F+ 

""_ 
1.289 
1.122 

.804 

.484 . 431 

.413 

"" 

""_ ""_ 
277 

.282 

.256 - 170 

.163 

.la -. 091 

.086 

.Ob9 

""- 
I"" 

Integrated section aerodynamic  characteristics - 
cn 0.333 0.470 0 393 0 523 0.445 0 513 

=mC/4 -0.024 -0.015 0.024 -0.014 0.017 0.024 

~~ 

Integrated panel ser0aynami.c characteristics 

I cN* = 0.446 
cmr = 0.191 ' 

%sfitant preseure coemcient. 

Lateral c.p. (percent -1 span) = 42.9 
= 0.006 Chord c.p. (percent M.A.C. ) = 23.7 

"Ev= 
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. -  

- 9  

T A X J U T I O N  OF PRESSURF: C O E l ? l ? T C m  AKD AERODYNAMIC CHARACTEXISTICS 

OF IIIBE: X-1 WING; FULL-UP AT M z 0.89 - Continued 

(c) M = 0.884; Cm, = 0.602; EaL = 0.12' darn 

I t I I T 
I I 

I I I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

-.I"... 

2.017 
2.023 
1.869 

1.164 
""- 
-0"- ""- 
.851 . a51 
.5u 
.260 
.a3 - 170 
.141 
.036 

-. 277 
.070 
.088 

1"" 

-"" 

I"" 

1. a45 
1.887 
1.555 

1.139 

.676 
' 455 

381 
.286 
.211 
.187 
.026 

154 

.lo8 

"" 

""- 

057 
""- 
"-e- 

"-0- 

I"" 

""0 

1.796 
""I 

"I" ""- 
1. ogo ""- ""- ""_ 
.827 
558 
.316 
205 

ow3 
157 

a 3 8 0  

""_ 
_I"- ""- 
.210 ""- 

Station D T Station 
P 

Integrated  section  aerodynmic  characteristics 

cn 0.423 0.563  0.496 0.671- 0.543 0.608 

-0.036 -0.018 0.011 -0.046 0.002 0.015 >"-"./4 - 
1 Integrated panel aerodynamic characteristics i 
CN* = 0.551 
CE~I '  = 0.237 Lateral c.p. (percent panel span) = 43.1 
CMf = -0.010 Chord c.p. (percent M.A.C. ) = 26.7 I 
* Resultant preesure  coefficient. =EP= 

- . . "" 
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T T Station 
C* 

Station D Btatica 
P 

""0 

1.629 
1.537 

1.260 
9 693 
.690 
.620 

, -1-1 

"" 

"I" 

.431 
457 
.434 
.343 
= 278 
197 
030 

.103 
"" 

9083 "- 

Upper 
I I 
I I 

"re- 

2.103 
"" 

"0" 

0"- 

1.265 
"" 

-I-" 

""1 

= 958 
573 
-426 . 247 
9094 
.085 
.4u 

"-0- 

"I- ""- 
-222 "- 

""_ 
1. 
1.737 
1.629 

1.062 
1.031 . 968 
.848 
431 

.288 
9 2-75 
-224 
.a7 

.149 

a 9  

"0" 

1.142 

"le 

""1 

"" 

"-1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

"" 

2.414 
2.168 
2.044 

1.341 
"" 

"d 

""1 

.882 

.636 
303 
0252 
.224 
a 5  
199 . 056 

-. 162 .206 
.16l 

""1 

"- 
Integrated  sectian aerodynsrnic characteri 

-. 
Cn 

w 4  

0.584 0.782 ' 0 . 6 ~  0.676 
0 . o ~  -0.017 -0.0% -0.016 

. t ics  

0.518 

I Integrated panel aeroaynamic dharacterietice 1 

* 
Resultant pressure coefficient. - 
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Orif ice 
Station 

A* 

1 
2 

4 
567 3 

0. w 

289 9 
8 
7 

.260 6 
5 

307 

10 .280 
ll .233 
12 .222 
13 . 249 
14 .362 
15 .293 
16 207 
17 
18 153 
19 . loo 
x) 

""1 23. 
,013 

""- 

"I" 

""- ""- 

""- 

Station 
B* 

""- 
0.378 
.424 
398 ""- 
.342 

.240 

.313 

.213 

.a2 

.245 

.247 

.247 

"I" 

273 
.256 

.oss 
""e ""- 
""- 
"l" 

Pressure coefficienti3 

Station e? 
""W 

0 394 

* 3 3  

a 338 

-I"- 

""I 

""- ""- ""- .229 
273 
.a2 
.225 

-229 . u 3  
.331 

""- 

"I" 

. ""- 
.189 
"I" 

""- 
0.43 
375 .222 

""I 

"" -. 174 
- -316 -. 329 -. 414 - .434 -. 503 
-. 596 - .614 
- 0  585 -- 583 

"" 

"I" 

"-1 

""I 

I"- 

1 
~~ ~~ 

Integrated eection aerodynamic characteridAce I 

~~ 

Integrated panel aerodynamic characteristica 

CB* = 0.236 
C B "  = 0.098 Lateral c.p. (percent panel span) = 41.8 
CM' = -0.039 Chord c.p. (percent M.A.C. } = 41.7 
* Resultant pressure coefficient. -" 
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T 
3rifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

statim 
A* 

""- 
1- 173 
1.193 

975 

539 
""I 

""- 
""I 

.482 

.469 
435 
398 
3 a  

-469 
-380 
305 

.u4 

.172 

.om 

I"" 

""- 

Station 
C" 

"-I- 

o. 877 

.672 

-548 

"I" 

I"" 

""_ 
"-I- 

"" 

.400 . 415 

.424 
338 

345 
323 

. -453 

""- 

"" 

I"" - 274 ""_ 

Statim D 

Upper 

1.121 -. 008 -. 065 
- 0  255 

-. 428 - -518 -. 574 -. 638 

-. 695 
- 0  773 -. 742 - 779 -. '197 

""_ 

""_ 

"I_ ""- -. 826 -. 812 
o m  795 -. 709 

Lower 

"I" 

0.679 
556 
372 

"I" 

I"" 

- .no  
-. 304 
- 0  255 
- 9  350 
9.428 - .454 

- 552 
- 0  585 
- 0  545 
-* 543 

1"" 

_"" 

I"" ""_ 
""I 

l- Statim 
FF 

""- 
0.966 . Bog 

575 

.453 . 431 

.415 

"" 

"-0- 

.362 
0 380 

351 
331 

.362 
-290 

.192 

.w 

I"" 

""I 

"" 

""I 

station 
P, 

"" 

0.729 
5 a  

.362 

.210 

.274 

""- 

I"" 

""I 

"" 

157 
197 

.172 
* 133 .om 
.106 .088 
.144 

""_ 
- .013 
-0"- 

cn 0.205 0.349 0.3%  0.436 0 437 0.433 

cmc/4 
-0.ox) -0.046 -0.09 -0.079 -0.062 -0.050 - 

CN' = 0.3B 
cml = 0.152 Lateral c.p.  (*rcent panel span) = 40.2 
CM' = -0.055 Chord c.p. (percent M.A.C. ) = 39.5 
* Resultant  pressure  coefficient. 
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TABLE 10 

O r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T 
S t a t i o n  
A* 

Pressure coefficients 

-0-1- 

1.453 
1.458 
1.268 

.706 
-1-1- 

""I ""_ 
598 
609 
545 
.474 
.452 
.55l ' 

0 454 
.423 

.247 
""0 

205 
137 

"I" 

S t s t i o n  
P 

""0 

1.224 
1.103 
1.003 
""1 

752 
"0" 

.631 
549 
483 
450 
498 
.461 
.410 
.461 
,461 

346 

-"" 
""0 

""- ""- 
4 

S t a t i o n  
C* 

""_ 
1.180 

955 

.688 
""0 

-"" 
I"" ""- 
0"" 

.496 

.518 

.512 

.426 

.415 

.419 

""0 

-540 

348 

""I ""_ 
""_ 

I Station D 
Station 
E" 

""0 

1.164 
1.012 
.800 

567 
9 523 
501 

.441 
454 

e 399 
390 
.410 
9 348 

.236 

029 

1"" 

""W 

"W" 

"-0- 

1"" 

-"" 

S t a t i o n  
F* 

""_ 
0.893 
743 

0 538 
269 
287 

"-I- 

"" ""_ ""- 
.187 
.221 
,192 
.146 
.101 
.121 
.112 

.163 
029 

""0 

-1-1- 

Integrated  section  aerodynamic.  characteristics 

c, 
=mC/4 

0.247 0.435 0.474 0.554  0.555  0.561 
-0.062 -0.019 -0.052 -0.064 -0.og6 -0.060 

- 
Integrated  panel  aerodynamic  characteristics 

CR* = 0.484 
C m t  = 0.194 Lateral c.p. (percent panel span) = 40.1 
CM' = -0.067 Chord c.p. (percent M.A.C.) = 38.8 

* Resultant preesure coefficient. 
- 



3rifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

S t a t i m  
B* 

""_ 
I. 341 
1.237 
1.103 ""- 

0 869 

690 
.624 
549 - 536 

0 5 6 4  

527 
9 443 
.m 
.494 

-448 

""- 

""- ""- 
""I ""- 

Integrated Eiect 

0.634 
-0.073  -0.096 

Pressure coefficients 

S ta t im  
c" 

-"" 
1.323 

1.069 

a 7 5 9  

""_ 
""_ 
""_ -"" ""- 
545 
0584 
-581 
.474 

- 4 4  
0596 

-"" 
.472 

""_ ""_ 
.406 ""_ 

Station D 

Upper 

1.027 -. 206 - .224 -. 411 
-. 369 -. 651 -. 654 -. 726 
- 9  797 -. 848 -. 826 

""- 

""- 

-. 819 - . 841 ""- ""- -. 870 -. 8-70 -. 826 -. 718 

Lower 

""- 
0,861 
687 
513 ""- "-" - 023 

-. 277 
- 0  157 -. 283 -.w -. 407 
- 0  495 - 530 -. 4.84 -. 501 

""_ 

""- 

""- 
""W 

"" 

T Station 
EF 

Station 
PY 

""_ 
1. Q80 
.860 

.648 
331 
.324 

""_ 
""I ""_ 
W"" 

.a4 

.245 

.2l2 
165 
.123 
.I46 
-130 

. 172 
055 

""_ 
_"" 

.on aerodynamic characterietics 

0.615 0.518 
-0.108 -0.076 

1 Integrated pesel aerodynamic characteristics I 



TABU 10 

'IIABLTLATION OF PRFsslTRE C(sEFFICIENTs AND AERODYNAMIC CHARAC'3XRISTICS 

OF TBE X-1 KmG; PULLUP AT 1l zz 0.96 - Continued 
(e) M = 0.966; CNA = 0.712; 6aL = 0.36O UP 

I Pressure caefficients 

lrifice 

e 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
1 2 '  

13 
14 
15 
16 
17 
rB 
19 
20 
21 

Station 
A* 

Station 
By 

""W 

1.439 
1.412 
1.271 

.941 
-0"- 

""- 
.747 
.a5 
.643 
.623 
.659 

.475 

.597 

.566 

575 

-I"- ""- 
.486 ""- ""- 

Station 
C* 

""- 
1.470 

1.143 
""_ 
"-1- 

.827 
"-1- ""_ 
L"" 

.628 

.623 

.623 
555 

515 
""- 
.524 
.667 

L"" 

I"" 

.480 
I"" 

I I I 

T 
upper 

0.942 
- 0  3 3  -. 364 -. 485 

- .618 -. 704 
- 9  n3 
- 0  790 
-. 8 U  
0.872 -. 854 
-.8p -. 863 

-"" 

""- 

""- ""- 
- 0  907 - -918 - -823 - -722 

""- 
1.370 
1.255 
1.034 

. Pa 

.636 
590 
.610 
.535 
.561 

.466 

.466 

.484 

.413 

.a2 

.om 

""- 

-1"- 

-I"- 

""- 
-1"- 

T 

Integrated section aerodymmic characteristics 

cn 0- 319 0.539 0.588 0.702 0.703 0.117 
-0.084 -0.022 -0.066 -0.083 -0.121 -0.103 

I Integrated panel aeroaynamic characteristics I 
CN* = 0.6% 
Cml = 0.242 Lateral. c.p. (percent  panel s p a n )  = 39.8 
$8 I -0.086 Chord  c.p. (percent. M.A.C. ) = 39.1 
* Resultant  pressure  coefficient. 



Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
l l  
12 
13 
14 
15 
16 
17 
3-8 
19 
20 
21 

T 
Statim 

A* 

"I" 

1.879 
1.872 
1.678 

1.057 
""- 
""- ""_ . 857 . 841 

0 731 
.682 
715 

9 764 
= 689 
651 

333 
283 
.382 

"" 

""0 

Statim 
B* 

Station 
C* 

""_ I ""_ 

Station 
Ew 

-"" 
1.510 
1.408 
1.227 

.841 

.7k2 

.724 

.662 

.627 . 627 
0547 
-547 
574 
-501 

.336 

.lo6 

I"" 

I"" 

""1 

"" 

-I-" 

1 

Integrated section aerodgnamic characteristics 

cn 
-0.029 -0.076 -0. ogg -0.140 -0.122 -0.- -/4 

0.376 0.630 0.675 0.790 0.797 0 810 

Lntegrated panel aerodynamic  characteristics 
~~~~ 1 

C,* = 0.@4 
CEQi! = 0.278 

chorrl C.P. (percent M.A.c.) = 39.6 C" = -0.101 
Late& cop. (percent p~ man) = 40.0 

Resultant pressure  coefficient. v 
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TABLE 10 

TABULATION OF PREss[TIzE COEFFIClENTs AND AERODYNAMIC CEAF&C!IERISTICS 

OF ICHE: x-1 WING; PULL-UP AT M z 0.96 - Continued 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14- 
15 
16 
17 
18 
19 
20 
21 - 

T 
Sta t im  

A* 

""- 
2.038 
1- 997 
1.846 

1.199 

9 936 
92J- 
0807 
767 

.823 

.836 
794 
734 

a 376 
.316 
.423 

"" 

"I" ""- 

-"I- 

"I" 

Pressure coefficients 

Station 
C" 

""- ""_ 0.837 
1.797 

0"" -. 711 1.552 . 

""- - 0  633 1.724 
1.737 - . a 7  

1.168 1.U4 -.Dl 
I"" I""  I. 843 

970 ""I - .851 
972 -- 903 

.892 .823 ----- 

.836 .810 -. 945 

.863 .803 -1.005 

.a47 723  -9972 .750 - 9  974 

.801 . n 6  -1.007 

.823 .TO3 --I-- ""- .859 ----- 
-1.oog 

.641 ""- - 0  998 .a5 -.Dl 
- *  711 

"" ""_ "I" 

"-" 

""- 

""- ""- 
""_ 
I"" "-I- 

- 
Lower 

"" 

1.006 
839 
637 

cog6 

-. 073 -. 066 - -213 - .260 -. 300' 

- 0  389 
-.m 
0.362 - .395 

"" 

""I 

"I" 

"I" 

"I" 

"I" 

""I - 

T Station 
P 

ktegrated section aerodynamic chsracteristica 

cn 
%/4 

0.4n 0.7m 0.810 0.912 0.929  0.907 
-0.113 -0.044 -0.104 -0.128 -0.166 -0.151 . 

I Integrated  panel aerodynamic characteristics i 

I Cm' = 0.334 I Lateral c.p. (percent panel apan) = 40.8 
cB8 = 0.820 

- 



T 

Orifice 
Station 

A* 

"I" 

2. lag 
2.070 
1.925 

1.282 
""- 
""- 
"" 

1.018 
969 
855 
.815 
.891 
.868 . 864 
770 

a 392 
338 .448 

""- 

""I 

Statim 
€P 

""I 

1.885 
1.811 
1.634 

1.222 
""I 

""- 
I. 027 

940 
873 
.g11 .889 
779 
850 

-909 

a3 

1.014 

"" ""_ 
""- "- 

Presaure CoefficientH 

Statim 
Station D 

""_ 
1.846 
C Y "  

1"" 

"Il 

1.186 
I"" 

""1 

"" 

.862 

.e62 

.842 
= 772 

763 
756 
915 

""_ 
"" 

"-0- 

.756 
"" 

0.794 -. 688 
- 9  697 -. 782 
-. 827 -. 876 -. 885 -. 939 
- 0  979 
-1.039 
-1.006 -. 992 
-1.026 

-1.030 
-1.006 -. 807 -. 728 

"L" 

"" 

"I" 

"I" 

""_ 
1.044 .888 
.688 

Y" 

"" 

.118 

-. 075 
- a  059 -. 198 
A. 263 -. 292 
-. 379 -. 381 
0. 346 -. 381 

"" 

"" 

""l 

"1" 

-0" 

T 

Sta t iw 
P 

I Integrated  section aerodynamic characteristics I 
c, 

%/4 

0.957 
-0. ug 

0.978 
-0.13'7 =O.lll -0.047 -0.177 -0.160 

0.856 0.814 0.497 0.975 

Integrate&  panel aerodynamic chamcterht ics  

CNg' = 0.866 
Cm* = 0.353 hted c.p. (percent panel span) = 40.8 

= -0.135 Chord c.p. (percent M.A.C. ) = 40.5 

* 
Resultant pressure coefficient. 
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Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
l.l 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Presaure coefficients 

""I 

2.254 
2.196 
2.041 
""I 

1.433 

i. 146 
1.070 

9 973 
893 

9 985 
949 
9 n  
.816 

* 339 
325 
395 

"I" 

""0 

-"I- 

""I 

"I-  "I" 

2.018 
"_I- 1.781 
1"" 1.940 
1.978 

1.357 1.296 
""I ""I 

""I 1"" 

1.130 
"" 1.101 
""_ 

1.025 
969 

944 

0843 9 5 - 9 1  

951 -982 
958 

"I" ,863 
1.007 .861 
1.029 .866 
-9-1- 1.025 

-666 I"" 

" .841 

"I" "I" 

"" "I 

Statim 
P 

"" 

1.657 
3.. 545 
1.265 

0 5 0 9  

"" 

.TO2 

"" 

""I 

I" 

.449 
469 

.428 
9 390 
9 354 
392 
372 

"I" 

.381 

.224 
""I 

1 Integrated  section  aerodynamic  characterletice I 
cn 
%/4 

1.037 
-0.122 

1.075 
-0.124 -0.151 -0.200 -0.172 
0.897 0.968 1. o n  0.5@ 

-0.0% 

I Inte-ted panel aerodynamic characterietice I 
CJy' = 0.958 
Cm' = 0.394 Lateral c.p. (percent panel man) = 41.1 
CM' = 10.148 Chord c.p. (percent M.A.C.) = 40.4 

Resultant  pressure  coefficient. T 



lrif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 

17 
18 
19 
20 
21 

16 

T 
Statim 
A* 

"" 

2.535 
2.512 
2.365 

1.750 
""0 

"1" 

""1 

1. w7 
1.039 
.881 
9 750 
.801 - 729 
0 7M 
.631 

-363 
559 

9 459 

"" 

I"" 

Station 
BW 

"I" 

2.376 
2.328 
2.150 

1.673 

1.396 
1.181 
920 
853 

.818 

.81r 

9 P5 
183 

""1 

"- 

.918 

"" 

"" . €31 
"I- 

I"" 

station 
C* 

"" 

2.353 
I"" 

"" 

_"I 

1.654 ""- 
""I 

""e 

1.170 
953 
.874 
799 

.8U 
855 

"" 

0 927 

781 

"" 

"" 

"" 

0.450 
-1.162 
-1.125 
-1.278 

-1.127 
-1.150 
-I. 136 
-1.183 

-1.092 
- 0  w -. 922 
-= 978 
- 0  952 

"Y 

"" 

""- 
"" 

-.873 

-. 840 -. 822 

-. 822 

""_ 
2- 297 
2.192 
2.018 

1,538 
1.422 
1.363 
1- 293 
1.209 
1.181 

1.123 
1.046 
925 

Loo? 

543 

-"I 

""W 

"I 

"" 

.524 
"" 

station 
P 

"" 

2. os7 
1.980 

1.629 I. 051 
.664 

"" 

"" 

"" 

"" 

599 
* 7 =  

0 6 9 0  

685 -a 
746 
7'16 

.676 

.4&6 

"" 

"I 

I 9 Integrated section  aerodynamic  characteristics 

cn 
w 4  

0.848 1.175 1.178 1 . u 3  1.124 ' 1.088 

-0.099 . -0.125 -0.167 -0.163 -0.13 -0.134 
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TABLF; 11 

'IXRJLIITION OF PKESSURE COEFFICIEI?TS. AKD AERODYNAMIC CEAMCTWISTICS 

T 1 Pressure  coefficients 

I Station D Orifice 
Station Station 

A* I B* 
Statim 
C" 

Station 
EP Lover 

""- 
0.774 
541 
.400 ""- ""_ 
-.a 
- .189 - .188 
- 0  255 -. 316 -. 362 
-. 461 - .465 -. 449 
- 0  392 

""_ 

""- 

""- ""- ""- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 

""- 
0.867 
917 
738 

9 375 
""- 
-"" ""- 
357 
369 
319 
283 
.243 
397 
339 
257 

.22l 

.174 

""- 

.lo5 ""- 

""a 

0 705 
.627 
9593 

.m 
330 

9 359 
283 

0 2 5 9  

296 
296 
.310 
.312 
317 

""- 
""- 

""- ""- 
.2l2 

"-3- ""_ 

""- 
0.64.4 

533 

437 

""- 
""- 
""- ""- ""- 
335 
359 
368 
31.5 

.286 

.248 
377 

""- 

""- ""- 
277 ""- 

1.194 
0.097 
.030 - .lo4 

-. 311 -.. 407 - .470 -. 538 
-. 586 -- 655 -. 626 - .TO1 - - 703 

""- 

""- 

""- ""- - 9 757 -. 782 - .726 -. 683 
I Integrated  section  'aerodynamic  characteristics I 

0.344 
-0.051 

0.178 

-0. ox) 
I 0.336 0.365  0.341 

-0.07-l -0.0- -0.060 

r i 

Integrated  panel  aerodynamic  characteristics 

CN' = 0.331 
CB' = 0.140 Lateral c.p. (percent  panel -an) = 42.4 
CM' = -0.054 Chord c.p. (percent M.A.C. ) = 41.3 
* Resultant  pressure  coefficient. v 
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TAXE 11 

TABULATION OF PRESSURE COEFFICIENTS IWD AERODYNAMIC CHARACTERISTICS 

3rifice 

1 
2 

? 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
x) 
21 

T L 

" 

L 

Station 
A* 

Station 
Bw 

""_ 
0.917 
.870 
-809 
650 

.466 
477 
370 
352 
-388 
0 374 
363 
.384 
.403 

a"" 

""- 

""_ ""- 
294 ""- ""- 

Pressure coefficients 

Station 
C* 

0.975 

703 

0542 

""- 
, ""- 
""- 
""_ ""- ""- 
.430 
433 
.438 
397 

370 
354 .464 

""_ 
""- ""- 

9 337 ""- 

Station D 
" 

UP€- 

1.141 -. 016 -. 081 -. m 

- 372 -. 438 
- 0  509 - 567 
- 635 -. 688 -. 646 - .TO4 - 735 
- 0  774 -. 792 - . 756 -. 686 

""- 

""- 

""- ""- 

Lower 

""_ 
0.792 
.638 
9 498 ""- ""- -. 007 

-. 146 - -14-1 - .1g1 -. 291 -. 336 
-. 422 -. 437 - 399 
- 0  350 

""- 

""- 

""a ""- ""- 

T 
-"" 
1.074 
-897 
666 

.478 
478 
458 
-388 
397 
390 

0 372 
350 

.404 

.361 

0 292 

.1g1 

""- 

""- 

""_ 
""- 
""- 

""- 
0,776 
381 

- 433 
229 

= 3= 
289 

-0"- 

""- ""- 
I77 
.m 
1-77 

* 119 
.lo5 
.lo8 
.lo5 

.063 

""- 
.184 

""- 

1 . Integrated  section  aeroaynamic characteristics 

Cn 

, %/4 

0.223 0.412 0.441 0.472 0.458 0.452 
-0.056 -0.022 -0.066 -0. o n  -0.Og1 -0.069 

Integrated  panel  aerodynamic  characteristics 

CN' = 0.417 
Cm' = 0.173 

Chord c.p. (percent M.A.C.) = 41.1 CM' = -0.067 
Lateral c.p. (percent panel span) = 41.4 

* Resultant pressure coefficient. 
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TAP33 11 

WCRJLATION OF PRES= COEFFLCIENTS AM3 AERODYNAMIC CEURACTEXtSTICS 

3 r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
.13 
14 
15 
16 
17 
18 
19 
X) 
21 

T 
statim 

A* 

""- 
1.403 
1.378 
1.177 

.668 

549 
0 5 4 0  

.498 

.426 
380 

a 5 0 7  
435 
398 

272 
.234 - 199 

""- 
""_ ""- 

""- 

""- 

Station 
Z P  

""- 
1. m 
1.116 
931 ""- 
.724 

570 
.634 
-487 
438 
449 
429 

455 

369 

""- 

.431 

.427 

""- 
"I" 

""- ""_ 

Pressure  CoeffFcientS 

Station 

""- 
1.161 ""- 
.go2 ""- 
.636 ""- ""_ ""- 
.511 
532 

' -527 
.476 

.424 
-409 
.541 

""_ 
""- 
-I"- - 455 ""- 

1.086 
-.log - 159 - .310 
-. 443 - 534 
- 9  595 - .615 
-.a& -. 751 -. 708 -. 746 -. 766 

I"" 

-"" 

""- ""- -. 805 - .831 -- 778 -. 681 

""- 
0.842 
678 
543 ""- ""- 
.034 

- . log -. 091 -. 172 
- *  253 -. 402 
9- 395 - .418 - -380 - .344 

""- 

""a 

""- ""- ""_ 

Station 
EP 

""_ 
1.229 
1.062 
.896 

572 
.561 
559 
.481 
443 
.465 

450 
.431 
4n 
429 

""- 

""- 

""- 
317. 

.la 
"-" 
""_ 

Station 
Fx 

""- 
965 
.762 

a 3  
328 
.362 

"-" 

.324 ""- ""_ 

.2lo 

.234 

.x)6 

.152 

.118 

.134 
,136 

.192 

.m 
""_ 
""_ 

Integrated  section aerodynamic chasacteristice 

cn 0.283 0.486 0.520 0.558 0.553 0.525 

. w 4  -0.066 -0.025 -0.073 -0.086 -0.107 -0.086 

I Integrated  panel aerodynamic characteristics I 
~~ ~ 

CIJ' = 0.501 
Cm' =I 0.209 Lateral c.p. (percent  panel span) .= 41.6 
CM' = -0.079 Chord c.p. (percent M.A.C.) = 40.8 

* Resultant preseure  coefficient. v 

Y 
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L 

1 
Orifice  Station Statim 1 A* I B* 

I ""- -e"- 

3 
4 I 1.4U I 1. lx) 
5 
6 
7 
8 
9 
10 
11 
l-2 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Station e 
""- 
1.345 ""- ""_ ""- 
790 ""- ""- ""- 
-587 
60.5 
.663 
9 529 

520 
487 
.642 

""- 

""- ""- 
518 ""- 

I* 037 -- 174 -. 214 -. 366 

-. 326 -. 582 -. 614 -. 672 
-. 721 
- 0  792 -. 772 -. 782 -. 781 

""- 

""- 

""a ""- -. 830 -. 866 -. 786 -. 676 

""_ 
1.104 
944 

9 748 
.451 
.426 
9 373 

.254 

.266 

.221 

.174 

.130 

.152 

-201 
0 io5 

""_ 

""_ ""- 

""_ 
""- 

Integrated  section  aerodynamic  characteristic8 1 

Integrated  panel  aerodynamic  characteristics 

CN' = 0.588 
C m *  = 0.242 

Chord c.p. (percent M.A.C. ) = 41.0 CM' -0.Og4 
L a t e r a l  c.p. (percent pasel span) = 41.1 

* Resultant pressure coefficient. T 
*. 



c Pressure  coefficients 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
la 
19 
x) 
21 

c ""_ 
1.826 
1.809 
1.663 ""_ 
1.052 ""_ ""- 

e 776 
758 

.657 

.630 

.634 
747 
705 
639 

.354 

.438 

""_ 
.318 

""I 

Station 
B* 

""- 
1.625 
1.461 
1.357 

1.028 

.836 

.886 .m 
738 
756 . 

9 758 
0 638 
.634 
.641 

""- 
""- 

""- ""- 
.606 ""_ ""- 

Station 
C* 

""- 
1.581 ""- ""- ""- 

975 ""- ""- ""- 
739 
730 
n9 .666 

.661 

.619 
758 

.64-6 

""- 

""- ""_ 
""- 

Station D 

Upper 

0. gx, - 515 
- 0  493 
- 0  513 

-. 650 - 736 -. 734 
- 0  785 

-. 822 -. 891 - 833 
-.8@ 
-.€!a4 

""- 

""- 

-I"- ""- -. 928 -. 928 - .818 -. 685 

Lower 

""- 
0.979 

.826 

.661 ""_ ""_ 

.14a 

ow -. 007 -. 117 -. 186 - ,241 

-. 320 -. 312 -. 301 
- *  298 

""- 

C"" 

""- 
"I" 

""L. 

S t a t i m  
EF 

""- 
1- 551 
1.431 
1.301 

.881 

.m 

.819 
9 746 
699 
635 

635 
.615 
.670 
.646 

445 

232 

""- 

""- 

U"" 

""- 
""- 

~~ 

Station 
F+ 

""- 
1.316 
1.221 

9 a  
5'11 

.562 

.487 

365 
345 
309 

.267 
250 

.241 
225 

237 

""- 

""- 
""W 

"I" 

.124 
I"" 

1 

Integrated  section aerodynamic characteristics 

cn 0.450 0. Tl4 0.761 0.816 0.812 0 792 

1%/4 

I 

-0.102 -0.038 -0.105 -0.129 -0.152 -0.135 

Integrated panel  aeroaynamic characteristics 1 



T- 
kif Ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
l8 
19 
20 
21 

OF TBE X-1 W I I G ;  KIL;G.up AT M % 0.99 - Continued 
(f) M = 0.998; %A = 0.820; 8 = 0.61~ d m  

%I 

T 

" 

i 

. Pressure coef'ficients 

""_ 
1.761 
1.678 
1.524 

1.149 
""- 
-"" 
.963 
9@ 

.883 

.828 
878 
.865 
720 
779 
.815 

a 670 

""- ""- 
""- ""- 

""- 
1.150 _"" 
"-I- ""- 
1. ogg ""- ""_ ""- 

.804 
0 833 
.804 - 744 
.71s 
689 

0 854 

.741 

-"" 

-"" ""- 
""- 

stagian station Station D 
B c" 

" 

c 

0.865 - .624 
- 0  609 -. 663 
-. 728 
-.€a2 - 798 
- 0  839 

-.m2 
- 0  930 
- 0  913 
- 0  913 -- 917 

""_ 

""- 

"-I- ""- -. 960 -- 993 -. 805 -. 694 

Lower 

""- 
1.049 
.891 
739 "-" ""- 

= 173 

.032 
-004 -. 108 - .165 -. a3 
-. 306 -. 293 -. 269 - 273 

""_ 

""- 

""- ""_ ""- 

""- 
1.658 
1.556 
1.417 

977 
.glr 
.9ll 
-835 
773 
730 

""- 

""_ 
703 

= 633 
.742 
'103 

.486 

.267 

""- 
""- 
""- 

Station 
P 

"I" 

1.422 
1.344 

1. o n  
.661 
.631 
546 

""_ 

""- ""- 
393 
3% 
347 
.304 
278 .288 
.284 

308 
173 

""_ 
""- 

Integrated section aerodynamic  characteristics 

cn 0.505 0.788 0.857 0- 925  0.925 0.91 

%/4 -0.118 -0.048 -0.114 -0.13 -0.174  -0.157 

Integrated panel aerodynamic characteristics 

c,l = 0.830 
C m *  = 0.342 

Chord c.p. (percent M.A.C.)  = 41.5 CM' = -0.137 
Lateral c.p. (percent panel span) = 41.1 

1 

* Resultant pressure coefficient. v 
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-11 

-TION OF PREBSDRE COEFFICIENTS AND m o m w r c  CHARACTERISTICS 

I 
Orifice Station 

A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
x) 
21 

""- 
2.153 
2.140 
1.975 

1.346 
""I 

""- ""- 
1.017 
985 
.894 
.827 
879 . go1 
905 
793 

.430 

.426 

""- 
.6a ""- 

I 

c 

" 

L 

Station 
F 

"-I- 

1.933 
1.875 
1.697 

1.301 

1.072 
1. ogl 
1.011 

937 
945 

9 9 n  
833 
937 

1.022 

""- 
""- 

-I"- ""- 
731 ""- "-" 

Pressure coefflclents 

Station 
C* 

""- 
1.918 ""- ""- ""- 
I. 231 ""_ "-" ""- 
.922 
933 
.g11 
.843 ""- 
.829 
9 807 
981 

.886 

""- ""- 
""- 

7 Station D 

Upper 

0.752 -. 782 - 767 - .841 
-.8& -. 888 - .826 -. 916 
- .941 
-1.002 
-.987 -. 951 
"-990 

""_ 

-"" 

""- 
-1.011 
-1.047 -. 820 -. 750 

""- 

Lower 

"L" 

1.081 

782 

.204 

.074 

.02l 
-.081 -. 140 - .189 
-. 271 -. 2% -. 210 -. 240 

938 

""- 
"" 

""- 

""- 

""I ""- -"" 

Station e 
""- 
1.823 
1.709 
1.560 

1.140 
1.043 
1. ox) 
9% 
.892 
.84a 

.812 

""- 

""- 
.801 
829 
.801 

574 

345 

""_ 
""- 
-"" 

7 

Station 
Fy 

""I 

1.564 
1- 517 

1.201 
773 
729 
638 

433 
.464 
.415 
392 
364 

9 375 
383 
.244 
369 
.231 

""I 

""- ""- 

""_ 
Integrated  section aerodynamic characterietics 

'n 0.607 0. gog 0.947 1.037 .1.052 1.003 

%/4 -0.132 -0.065 -0.138 -0.137 . -0.198 -0.179 

I Integrated panel aerodynamic a r a c t e r i s t i c s  . . 

~~ 

CN' =- 0.935 
cmt = 0.384 Lateral c.p. (percent panel span) = 41.1 

= -0.1% Chord c;p. (percent M.A.C.) = 41.6 

* .- Resultant pressure  coefficient. . . . . . . . 



TAIWLATION OF PRES- C-CIENTS AND AEROIEXAMIC CEAR4CTERIsTICS 

T 
kif fce 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15 
16 
17 
18 
19 
x) 
21 

Station Station 
A* B* 

""_ ""- 
2.305 
2.2'14 

2.105 

1.873 2.140 
2.036 

1.518  1.429 

1.209 
1.185  1.172. 
1.098 1.108 
1.013 1.040 
949 1.040 

1.005 1.088 
943 951 
970 1.046 
837 1.083 
.45r 
-699 .688 
9 722 

""- ""_ 
""- ""_ ""_ 

""_ ""- ""_ 
""- ""_ ""_ 

PRESUE  coefficients 

""_ 
2.06l ""- ""_ ""_ 
1.391 ""_ ""_ ""- 
1.027 
1.052 
1.005 
955 

a 959 
966 

1.120 

-"" 

""- ""- 
9 928 ""- 

0.666 - 895 - 879 -. 968 
-.go4 -- 990 - 949 -. 996 
-1.040 
-1. Ggo 
-1.050 
-1.001 
-1.048 

-"" 

""- 

""I 

-1.079 
-1.116 
-.846 -. 796 

""I 

Lower ""_ 
1.127 
0980 
.8U ""_ ""_ 
.242 

097 
.043 -. 050 -. u-2 - -172 

""I 

""- -. 230 
0.201 -. 194 -. 2l5 
I"" ""- ""- 

T 
1 

Station 
P 

-I"- 

1.741 
1; 610 -"" 
1.327 

0 895 
.a33 *v 
""I ""- 

a 517 
0 511 
.484 
.436 
.420 
.m 
457 

.434 
0 273 

""- 
""- 

cn 
%/4 

0.679 1.002 1.072 1.165 1.136 1.125 
-0.156 -0. o n  -0.152 -0.175 -0.223 -0.187 - 

Integrated  panel  aerodynamic  characteristice 
I I 

I 
= 0.436 ' I Lateral c.p. (percent  panel wan) = 41.8 I :  

c" = -0.17l I Chord c.p. (percent M.A.C. ) = 41.4 I 
* 
Resultant  preasure  coefficient. 



lrifice Station 
A* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

""- 
2.442 
2.410 
2.2n 

1.638 
""- 
-"" 
""a 

1- 331 
1.248 
1.168 
1.107 
1.138 
1.009 
1.050 
.918 

551 
.810 
775 

""- 

""- 

Sta t im  
B* 

-"" 
2.271 
2.241 
2.064 

1.573 

1 343 
1.248 
1.2u 
1.150 
1-19 
1.149 
1.073 
1.170 
1.170 

""- 
""_ 

""- ""- 
9 n o  ""- ""- 

Pressure  coefficients 

Station 
C" 

-"" 
2.194 ""- ""- ""- 
1.482 
""W ""- ""- 
1.148 
1.117 
1.062 

1.081 
1.120 
1.225 

0 954 

1.042 -"" 

""- ""- 
""- 

T S t a t i m  D 

Upper 

0.582 
- e  985 
- 9  971 
-1.075 ""- -. 981 
-1.0% 
-1.005 
-1.034 

-1.111 
-1.146 
-1.107 
-1.032 
-1.081 

""- 

-"" ""- 
-1.129 
-1.062 -. 885 - .841 

Lower 

""W 

1.197 
1.031 
893 ""- ""- 
291 

.134 
og8 
.004 -. 081 

""- 

-.=a ""- -. 128 -. 144 -. 110 - .140 ""- ""- ""- 

station 
E* 

""- 
2.123 

1.834 
1 992 ""_ 
1 376 
1.260 
1.231 
1.148 
1. on 
1.026 

1.006 
969 
993 

1.024 

-690 
.434 

""- 

"_" 
""- 
""- 

Statior 
Fi+ 

I Integrated  section aerodynamic characteristic6 I 

I Integrated  panel aerodyrwnic characteristics I 
CN' = 1.140 
Cm' = 0.476 Lateral c. p. (percent  panel span) = 41.8 
C" = -0.188 Chord  c.p. (percent M.A.C. ) = 41.5 

* Resultant  pressure  coefficient. 

0 

. 

c 



T 
Qrif  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

Sta t im  
P 

""_ 
2.381 
2.369 
2.228 

1.678 
""_ 
""I 

1.491 
1.348 
1.326 
1.258 
1 302 
1,lD 
1.123 
1- 193 
1.183 ""- 
""I 

i815 "-" 
""1 

Station 
P 

""- 
2.180 
""1 ""- 
""1 

1.650 
""I 

"" ""- 
1.282 
1.220 
1.231 
1.1n 

1.160 
3.150 
1.265 

""_ 
""e ""- 
1. ooo 
I"" 

"I 

1. U 4  
1.067 

966 

.362 

*l87 
.062 -. 014 

-.046 

-. 078 -. 062 -. 056 

""_ ""_ 
""_ 
-147 

"I" 

- 0  137 
-I"- ""_ ""_ 

" 

i 

station 
F* 

2.004 
1.924 ""- 
1.578 
1.121 
1.030 

.go6 

692 
,648 
,644 
.614 
.a2 
.676 
.a4 

,600 
,404 

"L" 

"I" 

"1" 

-I"- 

I Integrated  sectian aercdymmfc characteristics I 
cn 
w 4  

1.316 
-0.116 -0.189 -0. U 8  -0.262 -0.216 -0.191 

,879 1.182 1- 305 1.3m 1.330 

: Integrated panel aerdynamic characteristics 

CNf = 1.238 

IC=* = 0.520 Lateral c.p. (percent  panel span) = 42.0 
C" = .  -0.207 

%=sfitant pressure coefficient. -" 
Chord c.p. (percent M.A.C.) = 41.7 

L 



TABLE LL 

TABJLATIOH OF PRFSSURE COEFFICIENTS AI'?D A E R 0 D " I C  CHARACTWISTICS 

3rifice 

1 
2 
3 
4 
5 
6 
7 
0 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

I Integrated  section aerodynamic characterietice I 
1.433 

-0.151 -0. a5 -0.240 -0.270  -0.219 -0.205 
1.036 1.342 1.441 1 525 1.4U 

Integrated  panel aerodynamic characteristics 1 
cN' = 1.362 
Cm' "0.582 Lateral c.p. (percent panel epan) = 42.8 
CM' -0.221 Chord c.p. (percent M.A.C. ) = 41.2 

* Reeultant  pressure  coefficient. 
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Figure 1.- Woto of X - 1  in flight. 

. . . . . . . . . 
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Figure 2.- Three-view aketch of X-1 airplane. - 



Span Statton F E D C B 4 

Mstance f r o m  air- 
plane q , percent b/2 18.5 

9h-0 7<-2 %.h 37.6 18.8 0 tion A, percent b /2 
Mstance fmrn 9- 

9G.l 79. e 6 t .  L h9.l 33.8 

(a) Spanvise. 

Figure 3.- Spanwise and chordwise locations  of preesure measuring orif ices .  L 

.. 
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Orifice station location, percent chord I 
Chord 
j ta t ion 

lr if ice 
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8 
9 
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L4 
15  
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19 
X )  
23 
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t 

(b) Chordwise. 

Figure 3. - Concluded. 


